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 Section 4  The Revised Formulas of Newtonian Gravity 
Deduced from the Schwarzschild Solution 
 of the Einstein’s Equation of Gravitation fields  
  
1. Introduction 
In the current general relativity, the calculations of concrete problems are carried out in the curve 
space-time. Because the stander rulers and clocks can not be defined in the curve space-time, these results 
of calculations are meaningless actually in measurements. In order to comparing theoretical predictions 
calculated in the curve space-time with the experiments which are carried out on the earth reference frame 
which is nearly flat, we should transform the theoretical results into flat space-time to describe. A method is 
proposed to transform the geodesic equation described by the Schwarzschild solution of the Einstein’s 
equation of gravitational field into flat reference frame to describe, and the revised formula of the 
Newtonian gravitation is obtained. By means of the formula, the experimental verifications of general 
relativity such as the perihelion precession of the Mercury, the deviation of light and the delay of radar 
wave in the gravitational field of the sun can also be explained well. The result indicates that photon is 
acted by repulsion force in gravitational field with positive potential. Light’s speed in gravitational field is 
less than its speed in vacuum. In this theory, all singularities appearing in general relativity disappears 
completely and the black holes with singularities are considered not to exist. Thought there are still some 
black stars with great potential barriers of gravitation which photons can not surpass. A new formula of 
gravitational redshift and the revised formula of the Doppler shift in gravitational are obtained. An 
experiment is proposed to verify the change of light’s speed in the gravitational field of the earth, which can 
be considered as the new verification for general relativity in the weak field with spherical symmetry.  
 
2. Impropriety of direct calculation and measurement in curved space-time 
According to the Einstein’s theory of gravity, the space-time of gravitational field is curved. But can 
we determine the curvature of space-time through the direct measurements of observers who are located in 
gravitational fields? The answer is no. This because that we should define standard rulers and clocks for the 
meaningful measurements. But standard rulers and clocks can not be defined in curved space-time, it only 
be done in flat space-time. If there are no the definitions of standard rulers and clocks, we can not establish 
the meaningful concepts of distances, angles and time intervals and so on with measurement significance. 
However, when we move the standard rulers and clocks defined in flat space-time into gravitational fields, 
the rulers and clocks would become “curved” synchronously so that we can not use them to measure 
space-time’s curvature of gravitational fields. The measurement’s results in curved space-time are 
meaningless in practices if they can not be compared with that in flat space-time. On the other hand, 
according to the strong principle of equivalence, we may introduce local inertial reference frames in 
gravitational fields in which standard rulers and clocks can be defined. But in local inertial reference frames, 
gravitational fields are considered to disappear. So even though we may define standard rulers and clocks in 
local inertial reference frames, they are useless. In fact, in the current calculations of gravitational problems 
based on general relativity, no standard rulers and clocks of the local inertial reference frames are used. We 
always calculate the problems directly in curved space-time.  
On the other hand, the gravitational field of the earth is quite weak so that it can be considered to be 
approximately flat. In fact, all experimental verifications about the Einstein’s theory of gravitation are 
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completed on the earth. So we should transform the theoretical predictions of general relativity calculated 
in curved space-time into that in flat space-time, then comparing the results with the experiments carried on 
the earth. Only in this way, we can say that the Einstein’s theory of gravitation is correct or wrong. At 
present, all calculations of concrete problems in the Einstein’s theory of gravitation are carried out in the 
curved space-time. For example, the angles of the perihelion precession of the Mercury and the deviation of 
light in the solar gravitational field, the time intervals of delay effect of radar waves and so on, all of theses 
quantities are defined in curved space-time. Unfortunately, these calculation results in curved space-time 
are always compared directly with the experiments carried out on the earth without transforming them into 
the results of flat space-time at present. Therefore, it is improper to affirm that the Einstein’s theory of 
gravity has been verified before we do them. Otherwise the judgment would be relaxed and trustless. This 
is a principle problem, but it is neglected completely at present.  
The Einstein’s theory of gravity based on curved space-time has become the mainstream of 
gravitational research. But there exist same insurmountable difficulties in it, just as the problems of 
renormalization and singularity, the definition of gravitational field’s energy and so on. On the other hand, 
because the Einstein’s equations of gravitational fields are nonlinear, the idea to establish the theory of 
gravity based on flat space-time is always attractive.  From the 1940’s, lots of persons tried to re-establish 
the gravitational theory in flat space-time ( )14 . These theories are equivalent with the Einstein’s theory under 
the conditions of weak fields, but in general situations they are different. But at present, no experiments can 
prove that these theories are superior to the Einstein’s theory. So in light of common viewpoint, the 
space-time of gravitational fields should be described by non-Euclidean geometry. The flat space-time is 
always regarded as the boundary condition far away from gravitational fields. 
On the other hand, according to the non-Euclidean geometry, the metrics of curved space-time can not be 
transformed into that of flat space-time in general, otherwise the curved space would not be the real curved 
one. This conclusion seems to indicate that gravitational fields can not be described in flat space-time. 
However, this impossibility only means that we can not transform the whole metrics of gravitational fields 
from the non-Euclidean into the Euclidean. But we can always transform a curve described in curved space 
into that described in flat space. In fact, only by observing the object’s motions in gravitational fields, we 
can comprehend the nature of gravitational field’s space-time. It is unnecessary for us to transform whole 
curved space-time into flat space-time. According to the general theory of relativity, objects always move 
along the geodetic lines in gravitational fields. As long as we transform the geodetic lines defined in curved 
space-time into the curved lines or the motion equations defined in flat space-time, we can transform the 
theory of gravity described in curved space-time into that described in flat space-time. The most important 
is that in this way, all singularities and morbid characters in general relativity disappears completely and the 
theory of gravitation would become a health theory.  
 
2. The Schwarzschild solution described in flat space-time  
Now let’s discuss how to transform the Schwarzschild metric of the Einstein’s equation of   
gravitational field into flat space-time to description. According to the general theory of relativity, the 
Schwarzschild metric of static mass distribution with spherical symmetry (external solution) is 
            ( 222221222 sin11 θϕθαα ddrdr
r
dt
r
cds +−⎟⎠
⎞⎜⎝
⎛ −−⎟⎠
⎞⎜⎝
⎛ −=
− )            (4.1) 
Here . According to the familiar results in general relativity, let 22 c/GM=α 2/πθ =  and substitute 
Eq.(4.1) into the equation of geodetic line, we get the integrals 
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Considering τ as the proper time,  as the coordinate time and let t 1=ε , we have from Eq.(4.2) 
                                       τcdds =                                   (4.5) 
Thus, Eq.(4.4) becomes 
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Here  is the angel momentum of unit mass. Eq.(4.6) is just the conservation formula of angel 
momentum. Let’s first discuss the motions of particles with static masses. By using Eq.(4.6), Eq.(4.1) can 
be written as  
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From Eq.(4.5) and (4.7), we get 
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By the differential about τd  in the formula above, we get 
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It should be noted that all quantities in Eq.(4.9) are defined in the caved space-time. In order to describe the 
geodetic line equation in flat space-time, coordinate transformation is needed. Let , 0r 0ϕ  and  
represent the space-time coordinates of flat space-time, due to the invariability of the 4-diamention  
interval , we have 
0t
2ds
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It can be seen that the forms of the third items on the two sides of formula above are completely the same. 
The difference is only on the symbols. So we can take rr =0 ,  and then get the transformation 
between times  and  
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On the other hand, by considering Eq.(4.4) and (4.8), we have 
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Put the formula into Eq.(4.11), we have 
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Comparing it with Eq.(4.4), we get 
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Because we have defined , all quantities on the light side of formula above have been defined in flat 
space-time. On the other hand, in the classical Newtonian theory of gravity, the motion equations of unit 
mass in the plane polar coordinates are 
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Substituting Eq.(4.16) into Eq.(4.15), we obtain  
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Comparing Eq.(4.17) with Eq.(4.9), we know that besides the revised item on the light side of Eq.(4.9), as 
long as take t↔τ , the forms of Eqs.(4.9) and (4.17) are completely the same. So we can write Eq.(4.9) 
in the vector form similar to the Newtonian gravitational theory 
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In the formula, all quantities in the formula have been defined in flat space-time. Let  and by 
considering Eq.(4.6), the formula above can be transformed into 
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This formula can be used to describe the perihelion precession of the Mercury. Now let’s prove that the 
effect of special relativity has been taken into account in Eq.(4.18). From Eqs.( 4.8), (4.10)----(4.14), we 
can obtain 
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Comparing with Eq.(4.14), we get 
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This is just the formula of time delay in special relativity. At last, let , Eq.(4.18) can be written as tt →0
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Here  the static mass of a particle. The formula can be regarded as the revision of the Newtonian 
formula of gravity. In this way, Eq.(4.6) can be written as 
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So in the center gravitational fields, the classical angle momentum  is not a constant again. It 
should be divided by a contraction factor of special relativity.  
ϕ&20rm
  
3. The motion of particle in gravitational field with spherical symmetry 
The problem of energy conservation is discussed below. For simplification, we only discuss the 
situation that a particle moves along the radius vector direction with 0=L . By considering Eq.(4.23) in 
this case, Eq.(4.25) becomes 
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By producing  on the two sides of Eq.(4.27), the potential energy of gravitational field is rdv
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Here  is a constant. When 1A ∞→r , we have  and get . The integral on the left 
side of Eq.(4.27) can be written as 
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Here T  is just the dynamic energy of particle. When ∞→r , we have 0=V  and get . 202 cmA −=
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So the law of energy conservation of a particle in the gravitational field can be written as  
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When 1/ <<rα , cV << , from Eq.(4.30) we get the classical law of energy conservation in the 
Newtonian theory of gravity 
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For the situation with , we can also calculate the problem in the weak field with 0≠L 1<<r/α . By 
remaining items with the orders up to 2−r , we have 
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So the law of energy conservation is 
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Here E  is a constant. 
Let’s now discuss the motion of an experimental particle along the direction of radius in the curved 
Schwarzschild coordinate. After that, we discuss the problem in flat space-time. From Eq.(4.4) and (4.8) in 
curved space-time, when , we get particle’s speed 0=L
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rr
c
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Within the region α>r  , when the particle moves along the positive direction of radius vector, the 
formula takes positive sign. When the particle moves along the negative direction of radius vector, the 
formula takes negative sign. Within the region α<r , when the particle moves along the positive direction 
of radius vector, the formula takes negative sign and when the particle moves along the negative direction 
of radius vector, the formula takes positive sign. It is obvious that when ∞→r , we have . When 0=V
α=r , i.e., the particle reaches the event horizon, we also have 0=V . Within the region 
( ) 1/1/ <− rr αα , particle’s speed is less than light’s speed in vacuum. Within the region ( ) 1/1/ >− rr αα , the particle’s speed surpasses light’s speed in vacuum. When , we have 
. From the formula above, particle’s acceleration is  
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At the points α3=r  and α=r , particle’s accelerations are zero. Within the region α3>r , we have 
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0<a . It means that particle is acted by gravitation so its speed is increased. Within the region 
αα 3<< r , we have . The particle is acted by repulsion force and its speed is decreased. (It is 
inconceivable in this case that gravitational force becomes repulsion force.). When 
0>a
α=r , we have 
. In this case, particle is at rest on the event horizon without the action of force. When 0== aV α<r , 
we have , particle is acted by gravitation and moves towards the center of gravitational field. When 
, we also have . 
0<a
0→r ∞→a
Let’s consider the integral of Eq.(4.35). Because there exist singularity at point α=r , the integrals 
should be taken individually in different regions. Within the region α>r  with the initial condition 
 when , the integral of Eq.(4.34) is 0rr = 0=t
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Suppose the particle falls down in gravitational field, we take negative sign in the formula above. When 
α→r , we heve ∞→t . It means that the particle needs an infinite time to reach the event horizon. Then 
suppose that the particle’s initial position is at α→0r . We take positive sign so that the particle moves up 
apart from the event horizon. Suppose that the particle reaches ∆+=αr  point at a certain time, ∆  
may be a very small but limited value. Because the third item of (4.36) would become infinite when 
α→0r , we have ∞→t  in this case. It means that the particle on the event horizon can not move up 
apart from the event horizon actually.  
Then we discuss particle’s motion within the event horizon with α<r . Suppose that the particle is at 
point  when , the integral of Eq.(4.34) is  0rr = 0=t
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We take  at first. According to Eq.(4.34), the initial speed of particle would be infinite. Suppose 
that particle moves up, we take negative sign in the formula above and get 
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It is easy to verify that the time is a positive number within the region α<r  in the formula above. When 
particle reaches the event horizon, we have ∞→t . Then suppose that the initial position of particle is on 
the event horizon with α=0r . By the action of gravitation, particle moves down towards the center of 
gravitational field. We take positive sign in Eq.(4.37). Suppose that the particle reaches ∆−=αr  point 
at a certain time,  may be a very small but limited value. Because the third item of Eq.(4.37) would 
become infinite when 
∆
α→0r , we have ∞→t  in this case. It means that the particle on the event 
horizon can not move down continuously and then collapse at the center singularity of gravitational field 
after it reaches the event horizon. The results indicate that the event horizon is actually an attractive plane 
for moving particles. The particles could not leave the event horizon along both up and down directions 
after they had reached the event horizon. But this result is neglected in the current theory of black holes. 
According to the current understanding, any particles would move towards to the renter of gravitational 
field so that they would collapse at the center singularity at last. 
It is obvious that there are some things irrational in the processes of particle’s motions in the 
gravitational fields, besides the singularity of the event horizon. For example, some time the particle would 
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be accelerated and some time it would be decelerated outside the event horizon. Especially particles would 
move in the speeds surpassing light’s speed in vacuum, even move in an infinite speed. In the current 
theory, those problems are attributed to the improper selections of coordinates. In order to eliminate those 
defects, some coordinate systems just as the Eddington’s and the Kruskal’s coordinate systems ( )15 are 
introduced. In new coordinate systems, though the singularities on the event horizons may be eliminated, 
they can not yet be eliminated at the original point 0=r . Hawking etc. even proved that it was 
impossible to eliminate all singularities in the general theory of relativity ( )16 . 
However, as shown in former paper, it should be emphasized again that the arbitrary transformation in 
four dimension space-time is impossible for gravitational problems. This kind of transformations would 
introduce arbitrary inertial forces, and the inertial forces are considered to equivalent to arbitrary 
gravitational fields. So after the transformations, the new gravitational fields are not equal to original ones. 
In the current theories of black holes, in order to eliminate singularity on the event horizon, the freely 
falling Novikow or Lemaitre coordinates are introduced. Because there are no the event horizons, observers 
can enter the event horizons without any felling. After that, according to the current understanding, they 
would be attracted into the center of black holes and be torn into the pieces by so-called tide forces at last. 
But in the Schwarzschild coordinate, the observers would stop on the event horizon forever. However, the 
observer’s life and death are absolute events, what are observer’s fates?  In principle, we can find infinite 
coordinate systems in which the singularities on the event horizons can be eliminated. But none of theses 
metrics are with spherical symmetry except the Schwarzschild coordinate. How can they represent the 
gravitational field with spherical symmetry? On the other hand, in the curved coordinate systems, no matter 
in the Novikow or Lemaitrewe coordinate systems, we can not define stander rulers and clocks. In theses 
curved coordinate systems, the speeds of clocks located at different places are not the same so that the 
measurements of time intervals are meaningless. For example, we say that an observer freely falling down 
the gravitational field would spend infinite time to reach the event horizon. Because the clock’s speed in the 
moving reference frame changes continuously, what is the real meaning of infinite time?  Because only in 
the flat space-time we can define stander rulers and clocks, only in the flat reference frames outside the 
gravitational fields, the calculations and measurements for objects moving in the gravitational fields are 
meaningful. So the problems of gravitation should be transformed into the flat space-time for discussion.  
Now let’s discuss the motion of a particle in the gravitational field from the angle of observers in flat 
space-time outside gravitational field. Suppose that a particle falls freely along the radium direction of 
gravitational field, its velocity and acceleration are individually 
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It is known that when ∞→r , we have 0=V  and 0=a . Suppose when 0=t  the particle is at point 
, by taking the integral of Eq.(4.39), we get 0rr =
                           ( ) ( )[ ]2/32/303 2 ααα +−+= rrct                        (4.41) 
It is obvious that every thing is normal within the region . The particle is monotonously accelerated 0>r
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by gravitation. There is no any singularity in the whole space-time. When particle arrives at the original 
point , we have 0=r
           c
r
rcV
x
−→+−= ∞→ /1
/lim α
α
          αα 2)1(2lim
2
2
22 c
x
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It shows that the speed of particle tends to light’s speed in vacuum. Acceleration is also finite. So within the 
region , the motion of particles with static masses are continuous. Only at point ∞≤< r0 0=r , the 
force acted on particles are infinite. But this infinite also appears in the Newtonian theory of gravitation, 
having nothing to do with space-time singularity. When a particle moves along the positive direction of 
radius vector, as long as its velocity satisfies Eq.(4.39), the particle would escape gravitational field and has 
a speed  when it reach the place 0=V ∞→r . That is to say, after the Schwarzschild solution is 
transformed into flat space-time to describe, for the motion of particles with static mass, all space-time 
singularities disappear. So it is obvious that singularities appearing in the Einstein’s theory of gravity are 
actually caused by the descriptive method in curved space-time. As long as we describe the problems og 
gravitation in flat space-time, all singularities are canceled. The gravitational field itself has no singularities. 
In real and physical world, singularity is not allowed to exist.  
 
 4. Photon’s motions in gravitational field with spherical symmetry  
The motion equation of photon in flat space-time is discussed as follows. For photons, we have 
. In this case, we take d0=ds τ  as parameter to describe the equation of geodetic line. By solving the 
Einstein’s equation of gravity with spherical symmetry, we obtain 
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Let 1=ε similarly, we have 
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the formula above can be written as 
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From the formula, we obtain 
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By taking the differential of Eq.(4.48) about τd , we get 
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以下我们用 cV
v
来代表光子在引力场中的速度。利用（4.45）式从（4.48）式，可得： 
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It is obvious that the speed of light in the gravitational field would change with  in general. Then 
suppose that photon moves along the radius vector’s direction with 
cVc ≠
0=L . The velocity of photon is 
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When ∞→r  we have . When 0=V α=r  we also have 0=V , i.e., particle’s speed would be zero 
when it reaches the event horizon. Within the region 2/ >rα , we have . When  we have 
, i.e., particle’s speed becomes infinite when particle arrive at the center point of gravitational field. 
From the formula above, we can obtain particle’s acceleration  
cV > 0→r
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So within the region α>r , particle’s acceleration is positive with . It indicates that particle is 
acted by repulsion force. When a particle falls down the gravitational field freely, its speed is decreased. 
When it moves up apart from the field, its speed is increased. Similarly, space-time has singularity at point 
0>a
α=r , so the integral should also be carried out in the different regions. When particle falls down the 
gravitational field, the negative sign is taken in Eq.(4.53). Within the region α>r , let  when 
, the integral of Eq.(4.53) is  
0rr =
0=t
                                α
αα −
−−−=
0
0 ln r
rrrct                            (4.55) 
It is known from Eq.(4.53) and (4.54) that photon’s speed and acceleration are zero at point α=r , so 
photons would stop at the event horizon. But from Eq.(4.54), it needs a infinite time for a photon to reach 
the event horizon. In this case, photons can not yet leave the event horizon, i.e., there exist so-called black 
holes. Within the event horizon with α<r , particle’s acceleration 0<a , so photon is acted by 
gravitation and its speed is increased. Suppose we have α→0r  when 0=t  and photon moves towards 
the center of gravitational field. The integral of Eq.(4.53) is  
                                
0
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rrrct −
−+−= α
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Suppose the particle reaches ∆−=αr  point at a certain time, ∆  may be a very small but limited value. 
Because the second item of Eq.(4.56) would become infinite when α→0r , we have  in this case. 
It means that the particle on the event horizon can not move up apart from the event horizon. So the 
particles could not leave the event horizon along both up and down directions after they had reached the 
event horizon. The event horizon is also an attractive plane for moving photons. 
∞→t
Then let’s discuss how to describe photon’s motion in flat space-time. For photon’s motion, the metric 
in the flat space-time can be written as 
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From Eqs.(4.46), we have 
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Similarly, the forms of the third items on the two sides of above formula are the same completely, we can 
also let ,  and get rr =0 ϕϕ =0
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By using Eq.(4.50), we obtain 
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Similarly, the motion equation of photons in the gravitational field with spherical symmetry can be written 
in the form of vector in flat space-time 
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Let , the formula above can be transformed into ru /1=
                                   222
2 3 u
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The formula can be used to describe the deviation of light in the solar gravitational field. On the other hand, 
according to Eq.(4.50) and by taking approximation in weak field, we have  
                            
( ) ( )[ ]( ) drrcL rcLrcdt 222
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−
−+= αα                        (4.64) 
From the formula, the delay experiment of radar wave can be explained well ( )3 . But if using Eqs.(4.58) and 
(4.59) and taking approximation of weak field, we have (let  in the formula so that tt →0 r  and t  
have been the coordinates of flat space-time.) 
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It is obvious that if the formula above is used to calculate, the correct conclusion can not be reached. 
This result means that when the geodesic equation of photon in curve space-time is transformed into flat 
space-time, we can not describe correctly the delay effect of radar wave in the sun gravitational field. In 
order to describe photon’s motion in flat space-time, we have to introduce same new hypotheses. At first, 
we suppose that the motion of photons is still described by formula (4.49) or (4.62), but the coordinates in 
the formula is defined in flat space-time. Meanwhile, in formula (4.49), we define proper time τd  as 
                                     
r/
dtd ατ += 1                                (4.66) 
Comparing with (4.45), it is known that when 1<<r/α , both are the same. So in flat space-time, we can 
describe explain both the deviation of light and the delay effect of radar wave in the weak gravitational 
field of the sun well by connecting the motion equation (4.62) and the definition（4.66）.  But in strong 
fields, they may be completely different. Let’s now prove that in light of (4.66), there is no any singularity 
for photon’s motion in gravitational field again. Because we have supposed that all quantities in the 
formulas (4.44), (4.48) and (4.66) are defined in flat reference frame, photon’s speed and acceleration  in 
the gravitational field with spherical symmetry are  
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When 1<<r/α , the formulas above are the same as (4.50)~(4.52). When 0=L , we have 
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It can be seen that photon is acted by repulsion force and its speed is decreased in gravitational field. When 
photon arrives at the point , we have 0=r 0=cV . Its acceleration is also finite with 
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Suppose  when , we have 0rr = 00 == tt
                                   
r
rlnrrct 00 α+−=                              (4.73) 
An infinite time is needed for photon to reach the point 0=r . It means actually that photon can not be 
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static actually. Similar to particles with statistic masses, all singularities of photon’s motions disappear.  
    On the other hand, it should be noted that the result of light’s speed being changed in gravitational 
field is deduced directly from the Einstein’s equation of gravitation. Unfortunately， this results is 
neglected at present so that same serious aftermaths are caused in gravitation and astrophysics. These 
problems will be discussed later.  
 
5. The dynamic equation of photon in gravitational field with spherical symmetry 
It is noted that （4.62）is not the motion equation of photon in gravitational field. According to the 
formula, we can write photon’s momentum and force as formally 
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α+−==              (4.74) 
When photon moves along the radius vector direction with 0=L , we have 0=Fv . It seems that photon 
is not acted by force. But according to Eq.(4.71), photon has acceleration, so it should be acted by force in 
this case. Therefore, Eq.(4.62) is not the dynamic equation of photon. On the other hand, by considering 
(4.66), we can write Eq.(4.62) as 
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Because of crcc VVV ϕ
vvv += , the formula means that when photon moves in gravitational field, it would be 
acted by a force in the ϕe
v
 direction which is vertical to the re
v
 direction. By using Eq.(4.52), we can 
write the formula above as 
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The formula can only be regarded as the motion equation of classical particle without considering the 
inertial mass and gravitational mass of photon which would change with speed. So it is only a formula to 
represent photon’s acceleration, instead of dynamic equation. Though for classical particles, both are the 
same. But as shown below, we can obtain the proper dynamic equation of photon based on (4.75).  
Let’s deduce photon’s motion equation under the condition 0=L  at first. Suppose that there is a 
fictitious particle corresponding to photon, of which velocity cV ′
v
 is equal to the difference between 
photon’s velocity cv  in vacuum and the velocity cV
v
 in gravitational field with cc VcV
vvv −=′ . When 
photon’s velocity  we have cVc = 0=c'V . When photon falls down in gravitational field with speed 
, we have . When , we have cVc < 0>c'V 0=cV c'V c = . So similar to general particle with static mass, 
the fictitious particle is acted by gravitation instead of repulse force. Suppose the fictitious particle’s mass 
is the same as the photon’s equivalent static mass , according to Eq.(4.18), when ,the dynamic 
equation of fictitious particle can be written as 
0m 0=L
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On the other hand, we define the momentum of moving photon in gravitational field as  
                                       
R
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v
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Here  is an unknown function. Let ( )cVRR = pcmp vvv −→′ 0  and using relation ( )r//cVc α+= 1  in 
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(4.77), the dynamic equation of photon would become  
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In general situations when , corresponding to Eq.(4.75), we have to consider the existence of force 
on the 
0≠L
ϕe
v
 direction. So the general form of photon’s dynamic equation in the gravitational field with 
spherical symmetry can be written as at last 
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Here ( ) ( ) r//r/rVc/VcV/rVL ccc αα 2112 22 ++×=−×= vvvvv , and the form of  remained to 
be determined. In fact, it is unnecessary for as to introduce fictitious particle. We can suppose directly that 
the dynamic equation of photon satisfy the formula above, as long as the calculation results coincide with 
practical situations. Then let’s determine the forms of functions 
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So the acceleration of photon is 
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Comparing (4.82) with Eq. (4.75), we get 
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By decomposing the formula in the re
v  and ϕe
v  directions, we get two formulas  
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By considering ( )( ) ( )dr/dRVdt/drdr/dRdt/dR rc== , Eq.(4.84) can be rewritten as  
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This is the Bernoulli’s equation of quasi-first order, in which 
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By the integral of (4.86), we can obtain the function form of R , then substitute it into (4.85), we can know 
. So (4.85) can be written as ϕF
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Substitute the formula into (4.84), we get 
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Here ( )cr/rc/Lrc/LLV/V rcc 3222221 αϕ +−=  and R  is determined by Eq.(4.86).  
The formulas (4.80) and (4.75) are equivalent when we calculate photon’s velocity and acceleration 
based on them. So (4.80) can also be used to describe the three experiments to support general relativity. 
We call rF
v
 as the longitudinal force and ϕF
v
 as the transverse force. Photons are acted by both 
longitudinal and transverse forces when they move in static gravitational fields with spherical symmetry. 
This is different from the other particles with static masses. The particles with static masses are only acted 
by the longitudinal force in this case.  
In general situations, the integral of (4.86) is difficult. But we can do it when photon moves in the 
direction of radius with . In this case, we have 0=L ( )r//cVc α+= 1  and get 
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So we can define the gravitational moving mass of photon when it moves in the direction of radium 
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By substitute (4.91) into (4.88), then taking the integral of (4.86), we have 
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In this case, the momentum of photon is  
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The corresponding initial moving mass of photon should be define as 
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That is to say, the initial moving mass of photon should be a negative number. By taking the differential of 
(4.94), the force acted on photon is  
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Comparing with (4.77) and considering ( )r//cVc α+= 1 , we have 
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The formula is the same as (4.76) when 0=L , so the momentum definition of photon (4.78) is 
self-consistent. When  orcVc → 0→r/α , the acceleration of photon is double time of classical 
particle with static mass. the force acted on photon is repulse one, instead of gravitation. This is easy to 
understand. If photon is acted by gravitation, its speed would increase generally when it falls in 
gravitational field so that its speed would surpass light’s speed in vacuum. However, this is unacceptable. 
Let  be the potential energy of photon in the gravitational field with spherical symmetry, by 
considering (4.72) and (4.82), as well as 
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In the weak field with 1<r/α , by developing the formula into the Taylor’s series, we have 
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When 1<<r/α , we get 
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In this case, photon’s potential energy is the same as classical particle but takes positive value, meaning that 
photon is acted by repulsion force. As for photon’s kinetic energy, similar to (4.29), by using (4.98), we 
have  
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When , free photon’ s kinetic energy is , so we have  and  cVc = 0200 νhcmT == ( )42203 /cmA π−=
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The energy conservation formula of photon in the gravitational field is 
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Photon can only enter the region with . For the region with 0≥T 0<T , we have , or  ( ) 20cmrU >
1.215
4
22121 =−>+−+ παα
r
arctg
r
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In order to satisfy this formula, we should have 352.r/ >α . In this case, photons in stars can not move 
along the radius direction, but they can still move around the center of gravitation with . So the 
lights emit by star with 
0≠L
352./r α<  can not be seen by the observers outsider the star. This kind of star 
can be considered as black hole. But this black hole has no singularity. The event horizon 352./r α=  
can also be regarded as potential barrier with height ( ) 20cmrU = which photons can not pass through. 
When photon reaches the potential barrier along the radius direction with speed ( ) c./cVc 302.351 ≈+= , 
it would be rebounded. The problem of gravitational redshift of light will be discussed in Section 7 again.  
As mentioned before that the Einstein’s theory of gravity can not be a universal one. The effectiveness 
of the Schwarzschild solution can only be considered as a haphazard but excellent coincidence in weak 
field. We should reestablish gravitational theory in flat space-time based on the spherical symmetry 
solution the Einstein’s equation. In fact, we can consider (4.25) and (4.80) as the basic dynamic equations 
of particles moving in the gravitational fields caused by other static particles. Then by means of the method 
of force’s superposition, we can construct gravitational interactions among the bodies with any different 
forms. No any other gravitational equations in curved space-time are needed again. In this way, we can 
establish the general theory of gravity in the form of electromagnetic interaction.  
 
6. Gravitational redshift and the revised formula of Doppler shift in gravitational field  
According to general relativity, gravitational field would cause time delay so that light’s frequency 
becomes small and light’s wave length become longer. But as shown in Second 3, this kind of explanation 
has a logical difficulty. The current explanation of gravitational redshift is based on the hypothesis that 
light’s speed is unchanged in gravitational field. It is just this hypothesis to cause the difficulty. Strictly 
based on the Schwarzschild solution of the Einstein’s equation of gravitational field, for the observers who 
are at rest in the gravitational field, light’s speed is less than its speed in vacuum when it moves along the 
radius direction of gravitational with spherical symmetry. If considering the fact that light’s speed, wave 
length and frequency change simultaneously, we would not have any difficulty again to explain the 
gravitational redshift.  
Let the proper wave length and frequency of a certain atomic be 1λ  and 1ν  without gravitational 
field in space, we have 11νλ=c  and . Then we place the atom into the point 211 cmh =ν r  in the 
gravitational field with spherical symmetry. Owing to the gravitational interaction, the energy levels of 
atom would change. Suppose the vibration frequency of atom or the frequency of light emitted by the atom 
becomes ν , but light’s wave length is still unchanged in this case. That is to say, light’s wave length is still 
1λ , so light’s speed becomes νλ1=V . Because photon’s potential energy is in gravitational field, 
so photon’s energy becomes 
( )rU
( )rUh +ν . When the photon reaches to the observers outsider the 
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gravitational field with ∞→r , its wave length and frequency becomes 0λ  and 0ν . We have 00νλ=c  
and the law of energy conservation 
( ) 200 cmhrUh ==+ νν                         (4.105) 
It is obvious that νh  corresponds photon’s dynamic energy in gravitational field. That is to say, we can 
suppose that photon’s frequency is only relative to its frequency, having nothing to do with its potential 
energy.  The result indicates that if the energy of light emitted by an atom outsider the gravitational field is 
, when the atom is putted into the gravitational field, the energy of light emitted by the same 
atom would become  when the light arrives outsider the field. We can have . 
The reason would be that the energy level of atom becomes small so that littler energy is need to staminate 
atom to emitting photon. In this way, owing to the relation (2.19)，when atomic clocks are used to measure 
time, the clocks located in gravitational field would become slow comparing with the locks located outsider 
the field. The result coincides with the experiments of atomic clocks cincturing the earth. But as mentioned 
in Second 2, if mechanical clocks are used in the experiments, we can not find the time delay caused by 
gravitation. This is different from that in general relativity.  
2
1cmE =
2
00 cmE = 0201 EcmE =>
On the other hand, light’s frequency is an unmeasured quantity. In the practical experiments of red 
shift of spectrum, what measured directly is light’s wave length. We should use wave length to define the 
redshift gravitation.  Suppose that the wave length of light emitted by an atom located in the point  of 
gravitational field is 
1r
1λ  with νλ1=cV . The wave length accepted by observers outsider the field is 0λ . 
For the consistence with the definition of the Doppler shift, by considering (4.105), we also define 
gravitational redshift as 
                     
( ) 1111
0
10
101
0 −−⎟⎟⎠
⎞
⎜⎜⎝
⎛ +=−=−= ν
να
ν
ν
λ
λ
h
rUh
rV
cZ
c
g                (4.106) 
For the gravitational field with spherical symmetry, substituting (4.98) into (4.106), we get  
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When 11 =r/α , we have . When 0.5=gZ 11 ≤r/α , we can developing the formula into Taylor’s series 
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It is known that when 11 <r/α , we have . In weak field with 0>Z 11 <<r/α , we have 
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The result coincides with experiments. 
For the same reason, when light’s source moves in gravitational field, the Doppler formula of 
frequency shift should be revised. Let  represent the reference frame in which the light’s source is at 
rest and light’s (proper) wave length and (proper) frequency are 
1K
1λ  and 1ν . When light’s source moves 
in a uniform speed  relative to the reference frame , the wave length and frequency observed by 
the observer become 
V 0K
0λ  and 0ν . According to the invariable principle of phase in special relativity, we 
obtain the Doppler relation between two frequencies 
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When light’s moves away from the observers, we take πθ =0  and get the redshift 
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However, this formula is based on the invariability principle of light’s speed, so it is only suitable for the 
light’s source moving in free space. When the light’s source moves in gravitational field, the formula 
should be revised.  
Suppose that the center mass of gravitational field with spherical symmetry is  and the reference 
frame  moves in speed  along the direction of radius direction of gravitational field, relative to the 
resting reference frame . The wave length and frequency of light emitted by the light’s source which at 
rest in  is 
0M
1K V
0K
1K 1λ  and 1ν . The wave length and frequency measured by the observers who are at rest in 
the reference frame  outsider the gravitational field are 0K 0λ  and 0ν . For the observer who are at rest 
at , in light of (4.70), the motion equation of photon in gravitational field is  1K
11
1
1 r/
c
dt
dr
α+=            or            111 rlnrct α+=               (4.112) 
Let ( ) ( )11111111 1 rfrr/rlnrrlnrl =+=+= αα , we have . Because  is an 
invariable quantity for light’s motion , the result means that when light moves along radius direction in 
gravitational field, if we use  to substitute , photon can be considered to move in free space without 
gravitation. According to the invariable principle of phase 
021
22
1
2 =−= dtcdlds 0=ds
1l 1r
Φ  in special relativity, we have  
( ) ( ) 1111100000 Φ=−=−=Φ θωθω coslctccoslctc                (4.113) 
In this way, we can get the relation of transformation 
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By relation πνω 2= , we can also get (4.110) from (4.114). Meanwhile, because we have define 
 and , we also have the Lorentz transformation ( )000 rfrl = ( )111 rfrl =
( ) ( )
22
000
11
1 c/V
Vtrfrrfr −
−=               ( )
22
111
1
1 c/V
c/rfVrtt −
−=              (4.115) 
From the first formula, we can obtain ( )001 t,rFr = . So it is obvious that when ligh’t source moves along 
the radius direction in gravitational field, the Doppler formula of frequency transformation is unchanged, 
what is changed is the Lorentz transformation relations between space-time coordinates , ,  and .  1r 0r 1t 0t
    Similarly, because light’s frequency can not be measured directly, we should use wave length to 
represent redshift. Suppose that light is emitted from the surface of a celestial body with radius , light’s 
speed becomes 
1r( 1111 1 r//cVc )ανλ +==  in the gravitational field. The light’s wave length and 
frequency observed by the observer outsider the gravitational field become 0λ  and 0ν  with 00νλ=c . 
So by considering gravitational influence on light’s speed, the Doppler formula become  
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In which 1r/α  is the revised factor caused by gravitation.  
 
7. The test to verify the change of light’s speed caused by the earth gravitational field 
Because the conclusion that light’s speed would change in the gravitational field is a very important, 
we need direct verifications for this result. Based on formula (4.52）, we can propose a test to verify this 
prediction in the gravitational field of the earth. The test can be considered as a new verification of general 
relativity in weak gravitational field. Because under the condition 1<<r/α , (4.52) is consistent with 
(4.69) in this paper, the conclusion is suitable for this paper’s theory, though in strong fields, both are 
different. So we discuss this problem only based on formula (4.52) below.  
In light of special relativity, light’s speed is a constant with isotropy in vacuum without the existence 
of gravitation or interaction. But it is still an uncertain problem in the current theory whether or not light’s 
speed would change in gravitational field. Because there is interaction between photon and material in 
gravitational field, photon would not be free one. It is a rational speculation that light’s speed would change 
in gravitational field. As shown below, we prove this point based on the Einstein’s theory of gravitation. On 
the other hand, according to the common understanding of general relativity, we have both definitions of 
the coordinate time and the proper time, as well as the coordinate length and the proper length. Proper time 
and proper length are also called as stander clock and stander ruler. Because coordinate time and coordinate 
length are variable in the different space-time points in gravitational field, it is meaningless for us to use 
them do any measurement. When we measure time, space and object’s motions in gravitational field, what 
can be used are only stander clock and stander ruler according to the current theory. It has been proved that 
in a static gravitational field, when stander clock and stander ruler are used, light’s speed, equal to its speed 
in vacuum, is still a constant . Therefore at present, in the concrete calculations of astrophysical and 
cosmological problems, as well as in the theoretical explanations of astronomical observations, we always 
take light’s speed as a constant. 
( )1
On the other hand, as we known that only on the locally inertial reference frame, we can define 
stander ruler (proper length) and stander clock (proper time). The locally inertial reference frame is 
considered to be one falling freely in gravitational field, in which the Schwarzschild metric becomes that of 
flat space-time with the form of  . So only on the locally inertial reference frame with 
stander ruler and stander clock, light’s speed would be a constant equal to its speed in vacuum. But for 
observers at rest in the gravitational field of the earth which is not a locally inertial reference frame, light’s 
speed could not be a constant, because no stander ruler and stander clock can be defined according to the 
current understanding.  
2222 dRdcds −= τ
In fact, in general relativity, when we calculate the perihelion precession of the Mercury, the deviation 
of light and the delay of radar wave in the solar gravitational field, we actually use coordinate time and 
coordinate length, in stead of proper time and proper length. The calculating results of the deviation of light 
and the delay of radar wave in the gravitational field of the sun are 
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Here  is the solar radius, sr r  and r′  are the distances between the earth, the Mercury and the sun. It 
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can be seen from the deduction processes of (4.46) that the space-time coordinates θ,r,r,r s′  and  in 
the formula are the same as defined in formula (4.117). By comparing the results of (4.117) with 
experiments directly, we claim that general relativity is supported by experiments. However, we should be 
clear in mind that the formula (4.117) is based on the static reference frame of the sun, in which coordinate 
time and coordinate length are used. We have not transformed them into proper time and proper length. 
Meanwhile, it should be noticed that all experiments and observations are carried out on the earth reference 
frame, in stead of that on the sun. Only because relative velocity between them is small, the effect of 
special relativity is neglected. The availability of (4.117) comparing with practical experiments indicates 
that and the formula represents actually the results described in flat space-time. It is an accidental 
consistence for the Einstein’s theory of gravitation described in curve space-time. Only the solution of the 
Schwarzschild solution is effective in weak field. From this point, it can be seen why we should establish 
the theory of gravity in flat space-time. 
t
Therefore, for the same problem about light’s motion in gravitational field, we can also verify the effect 
of the earth’s gravitational field on the light’s speed and its isotropy by experiments. The method of the 
Michelson—Morley interference is used for this purpose. When light moves along the vertical direction of 
the earth’s surface, we have . In this case, according to (4.52), light’s vertical speed is 0=L
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Here  is light’s speed when c ∞→r . When light moves along the parallel direction of the earth’s 
surface, we have . Here is the earth’s radius. We have  for the earth. 
So according to (4.52), light’s parallel speed on the earth’s surface is 
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If let  in (10), we get 0=rV ( ) ( ) 211 /r/cr/L −−= α . Then substitute the result into (11), we can also 
get the same result. Because we always measure light’s speed on the earth’s surface, according to the 
current value, we can take . Therefore, on the earth’s surface, we have  s/mc11 1002.99792458 ×= 8
( ) s/m.c
r/
VV
e
c
c
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1
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⊥ α           (4.120) 
We have . The light’s vertical speed is less than its parallel speed on the earth’s surface. 
Thought the change of light’s speed and the violation of isotropy are very small, we can still verify their 
existence by using the method of the Michelson—Morley interference. Suppose that the Michelson 
interferometer’s two arms have the same length . One arm is vertical to the earth’s surface and another is 
parallel to the surface. In this way, there exists the difference of gravitational potential between them. When 
a bundle of light moves along the vertical direction of the earth’s surface from the coordinate point  to 
the point  with , spent time is  
2011 .VV cc =− ⊥
h
er
hre + << erh
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While a bundle of light moves  distance along the parallel direction of the earth’s surface, spent time is h
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So when two lights are reflected back, the time difference is 
                      ( )
ecr
httT α∆∆∆ =−= 212                           (4.123) 
When the interferometer’s arms are turned over , the time deference becomes 090
                    ( )
ecr
httT α∆∆∆ −=−−=′ 212                          (4.124) 
So before and after the interferometer’s arms are tuned, the change of time difference is 
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We take light’s wave length  and m7104 −×=λ mh 10= in the experiment. So after interferometer’s 
arms are tuned over , the shift of interference stripe would be 090
                          210.9562 −×===
er
htc λ
αδλ∆                        (4.126) 
Because the shift of  stripe can be observed for the precise Michelson interferometer , this is a 
directly observable result. If the shift of interference stripe can be found, it would mean that light’s speed 
changes and its isotropy is violated in the gravitational field of the earth. At present, all experiments of the 
Michelson—Morley interference used to prove light’s speed invariable are carried out on the earth’s surface. 
In this situation, the interferometer’s two arms are parallel to the earth’s surface without the difference 
gravitational potential. This may be one of the reasons that the shift of interference stripe can not be found 
in the experiments. If the difference of gravitational potential exists in the experiments, it may be possible 
for us to observer the shift of interference stripe. 
210− ( )2
Because the formula (4.52) is deduced from the Schwarzschild solution of the Einstein’s equation of 
gravitational field, the experiment can be regarded as a new verification for general relativity in the weak 
gravitational field. It should be emphasized that all three results shown in formulas (4.104) and (4.52) are 
deduced from the formula (4.46). Now that the effects shown in (4.117) have been verified to exist, the 
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effect shown in (4.52) would also exist. Thought the change of light’s speed in the earth’s gravitational field 
is very small, it would be great in strong field. For example, we have  on the surface 
of the sun. So for the sun, we would have 
6102.12 −×=r/α
/s300c11 mVV c ≈− ⊥ . This is big value though the gravitational 
field of the sun is still not very strong. Under limit condition, for the so-called black hole with 1→r/α , 
we would have light’s speed  in light of (4.52). But according to the current understanding, in this 
case, we still have 
0→V
0≠= cλν  with light’s wave length ∞→λ  and frequency 0→ν . The results 
are completely different. At present, light’s speed is always regarded as a constant in the concrete 
calculations of astrophysical and cosmological problems, as well as in the theoretical explanations of 
astronomical observations. If the experiment shows that light’s speed would change in gravitational field, 
the result would produce great effects on foundational physics, astrophysics and cosmology. Conversely, if 
the shift of interference stripe can not be observed in the experiment, we should ask why the prediction of 
general relativity can not coincide with practice. So no matter whether or not the shift of interference stripe 
can be caused, the experiment is meaningful and worthy to be done seriously.  
  
 
Section 5  Gravitational Theory Established in Flat Space-time 
  
1. Introduction 
As we shown before that it is improper to consider the Einstein’s theory of gravity as the foundational 
interaction theory of gravity. The real value of the Einstein’s theory is to provide the Schwarzschild metric 
of static gravitational field with spherical symmetry. It is useful to describe object’s motions in the weak 
field, though it may be an accidental coincident. The later theory should be consistent with it. After the 
metric is transformed into flat space-time for discussion, the dynamic equation of gravitational interaction 
between two particles can be obtained. By considering the similarity between classical electromagnetic and 
gravitational theories as well as introducing magnetic-like gravitation, we can establish a more rational 
gravitational theory with the Lorentz invariability. The descriptions of electromagnetic and gravitational 
interactions can also become consistent.  
 
2. The gravitational theory between two objects with static masses 
In Second 1，we prove that the absolutely resting reference frame should exist. In the absolutely 
resting reference frame, an object’s mass would be smallest. So we should establish gravitational theory in 
the absolutely resting reference frame firstly. After that, we transform the theory into other inertial 
reference frames for discussion. Let  represent the static mass of a particle in the absolutely resting 
reference frame, V
0imv
 represent its velocity relative to the absolutely resting reference frame,  
represents the inertial mass of particle. According to special relativity, we have
im
22
0 1 c/V/mm ii −= . 
As shown before, when a particle moves in a gravitational field caused by a static object with spherical 
symmetry and static massM , the gravitation acted on the particle is  
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Here dtrdmp i /
vv = ,  is a constant. Based on the formula, we can definite gravitational moving mass L
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Here  is gravitational static mass. Because the  type of experiments has shown that 
gravitational static mass is equivalent with inertial static mass, we have
0gm sotvoE &&&&
000 mmm gi == . But in general 
situations when 0≠Vv , gravitational moving mass is not equivalent with inertial moving mass with 
. Gravitational moving mass is biggest when object’s speed is zero. When object’s speed reaches 
light’s speed, its gravitational moving mass becomes zero. The situation is just opposite to inertial mass. 
The result is interested that general relativity is based on the equivalent principle between gravitational 
mass and inertial mass. But it only indicates that gravitational static mass is equivalent with inertial static 
mass actually. After the Schwarzschild solution of the Einstein’s theory of gravity is transformed into flat 
space-time for description, we reach the result that gravitational moving mass is not equivalent with inertial 
moving mass. 
gi mm ≠
The classical Newtonian theory of gravitation describes the gravitation between two static objects 
actually. The theory has two defects. One is that it can not satisfy the Lorentz invariability. Another is that it 
can not describe small effects of gravitation such as the perihelion precession of the Mercury and so on. So 
we have to revise it from these two sides. By considering the fact that the validity of electromagnetic 
interaction theory and the comparability between the Newtonian formula of gravitation and the Coulomb 
formula of static electrics, if there exists unity between gravitational and electromagnetic interactions, 
gravitation would take the similar form of electromagnetic force, instead of that electromagnetic interaction 
should be coincide with gravitation described in curved space-time. It is well known that too many 
singularities appear in the Einstein’s theory of gravitation described in curved space-time.  
Therefore, we introduce the concepts of electric-like and magnetic-like gravitations. Suppose that there 
are two particles with static masses  and  moving in velocities 10m 20m 1V
v
 and 2V
v
 individually 
relative to the absolutely static reference frame. The electric-like gravitation, which is caused by the 
particle with static mass  and acted on the particle with static mass  and, is defined as 20m 10m
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Here  and  is defined in Eq.(5.3), 1gm 2gm 21 rrr
vvv −= , r/rer vv = , gε  is the so-called gravitational 
electric-like dielectric constant 
                                   
Gg πε 4
1−=                                     (5.4) 
If there are only two particles in the system, the angle momentum of unit mass 22111 1 c/V/rVL −×= v
v
 
is a constant. If there are more particles in the system, 1L
v
 is not a constant in general. Meanwhile, similar 
to electromagnetic theory, we define the magnetic-like gravitation as 
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Here  is the density of mass flow, giJ
v
gµ  is the gravitational magnetic-like permeability and gB
v
 is the 
intensity of magnetic-like gravitational field  
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Similar to electromagnetic theory, we can deduce 
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By means of Eq.(5.4), we get 
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It is useful to compare the intensities of magnetic-like and electromagnetic gravitations. We have 
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So when , the magnetic-like gravitation can be neglected comparing with the electric-like 
gravitation. This is just the reason why the Newtonian theory of gravitation is quite effect without 
considering magnetic-like gravitations. In electromagnetic interaction, charged particle’s speeds are great in 
general so that strong magnetic phenomena would be caused. But in the strong gravitational field with 
particle’s speed , magnetic-like gravitations can not be neglected.  
cV <<
c~V
    In this way, we can establish the Maxwell’s equations of gravitational fields in the similar form of 
electromagnetic theory. For a particle with static mass  and velocity V0m
v
, we define the intensity of its 
electric-like gravitational field as 
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−==                        (5.11) 
gE
v
 is relative to particle’s speed. This is different from the intensity of electric field. When material’s 
mass is distributed continuously, the density function of gravitational moving mass should de defined as 
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2
0
,1,,
c
trVtrtrg
vvv −= ρρ                          (5.12) 
In which ( t,r )v0ρ  is the density distributive function when material is at rest. In this case, Eq.(5.11) 
should be rewritten as 
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r
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g
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Here . Similarly, we have xxr ′−= vvr
                                   
g
g
g txE ε
ρ=⋅∇ ),(vv                                (5.14) 
For the intensity of magnetic-like gravitational field, in this case, we also have  
                           xd
r
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3
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In which 
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Also we have 
                                     0),( =⋅∇ txBg v
v
                               (5.17) 
Similar to electromagnetic theory, suppose that there exist the law of induction between electric-like and 
magnetic-like gravitational fields  
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vv
             
t
E
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∂+=×∇
vvv εµµ              (5.18) 
The formulas (5.14), (5.17) and (5.18) are the Maxwell’s equation set of gravitational fields. In the 
formulas, the forms of  and  are determined by gE
v
gB
v
),( txg
vρ  and ),( txJ g vv . Comparing with 
electromagnetic theory, the only difference is that there is contraction factor of relativity in the mass density 
),( txg
vρ  and the mass flow density ),( txJ g vv . Therefore, this kind of gravitational theory is obviously 
invariable under the Lorentz transformation. The descriptions of gravitational and electromagnetic 
interactions also become consistent. 
On the other hand, by means of the intensions of electric-like and magnetic-like gravitational fields, 
when a particle with gravitational moving mass gm′  and velocity V ′
v
 moves in the gravitational field 
caused by another particle with gravitational moving mass  and velocity Vgm
v
, the Lorentz force acted 
on the first particle can be represented as 
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Comparing with the Lorentz formula of electromagnetic theory, there exist an additional item relative to 
angle momentum, besides the differences of gravitational moving mass density and mass flow density. If 
we further define longitudinal gravitational moving mass 
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                       (5.20) 
the Lorentz formula of gravitation can be written as more simple form 
                                 gggg BVmEmF
vvvv ×′′+′= L                             (5.21) 
The form is completely the same as that of electromagnetic interaction, except that the definitions of 
gravitational moving masses  and Lgm′ gm′  are different from the inertial moving masses in 
electromagnetic theory.   
 
2. The gravitational theory between objects with static masses and photons  
The expression of photon’s gravity is discussed below. In the spherical coordinate system, the unit 
vectors of directions are , re
v
θe
v
 and ϕe
v
 with r/ereee r θθϕ
vvvvv ×=×= . So Eq.(4.87) can be written as 
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For photons, we can also introduce the longitudinal gravitational moving mass  and transverse gLm
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gravitational moving mass  with  gTm
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So when a photon moves in a spherically symmetrical gravitational field, the electric-like gravitational 
force acted on the photon can be written as  
( )θϕ eEmEmFFF ggTggLre vvvvvv ×+=+=                       (5.25) 
In which  is determined by Eq.(5.11). If the center mass has a moving velocity, the corresponding 
magnetic-like gravitation should be added. Because the sun’s velocity is very small, according to Eq.(5.10) 
with , the magnetic-like gravitation can be neglected. So in the weak field of the sun, 
photon’s acceleration can still be represented by Eq.(4.74). In general situations, when a particle moves in 
the gravitational field, the Lorentz formula of gravitation can be uniformly written as 
gE
v
c/V~F/F em
( ) ggggTggLg BVmeEmEmF vvvvvv ×+×+= θ                       (5.26) 
What we discuss above is the theory described in the absolutely resting reference frames. By the 
Lorentz coordinate transformation and velocity transformation in special relativity, we can describe the 
theory in another inertial reference frame moving relative to the absolutely resting reference frame. We 
discuss the transformation of gravitational moving mass below. Suppose that the sun’s absolute velocity is 
2V
v
 and the planet’s absolute velocity is 1V
v
 relative to absolutely resting reference frame individually. 
Because these two velocities are small, for simplification, we only use the Galilei’s ruler of velocity 
transformation. So the planet’s velocity relative to the sun can be written as 21 VVV
vvv −= . When the sun is 
considered at rest, its static mass can be considered to be equivalent to gMc/VMM =−=′ 22200 1  
and the planet’s static mass can also be considered to be equivalent to 0m′ . So the planet’s gravitational 
moving mass can be considered to be equivalent to 
2
2
0 1 c
V
mmg −′=                 22
22
1
00
1
1
c/V
c/V
mm −
−=′               (5.27) 
Then let ,  and gg Mm =2 gg mm =1 21 VVV
vvv += in (5.2), we can use it to represent the approximate 
formula of electric-like gravitation in the reference frame in which the sun is considered at rest. In this case, 
the sun’s magnetic-like gravitational can be regarded as zero approximately. Of cause, if two object’s 
speeds are great, the addition formula of velocity in special relativity and the magnetic-like gravitation 
should be taken into account. 
Meanwhile, this kind of gravitational theory has some natures below.  
    1. In this theory, quantization of gravitational field can be carried out in the similar form of 
electromagnetic field. Photon’s spin is 1 instead of 2.  
    2. Similar to electromagnetic theory, this gravitational theory may be renormalizable. So it may 
provide a simplest foundation for the unified theory of four forces.  
    3. The energy momentum tensors of gravitational fields can be also defined well as that done in the 
electromagnetic fields. The difficulty existing in general relativity can be avoided.  
4. There exist dipole radiations of gravitational waves in this theory as that in electromagnetic theory. 
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According to general relativity, the lowest order of gravitational radiation is the fourth order. There exist no 
dipole radiations. This point is one of biggest differences between two theories, which can be used to 
decide which one is alight. At present, we only use quadrupole resonance apparatus to detect gravitational 
waves but find nothing. It may be more effective to use dipole resonance apparatus to do it.  
It is useful to estimate the radiation strength of gravitational wave in the theory. Similar to 
electromagnetic theory, when a particle with static mass  moves in a speed , the power of its 
gravitational radiation is 
m cV <<( )322 6 c/amP gg πε= .Here  is particle’s acceleration. So for an electron, the 
ratio of electromagnetic radiation and gravitational radiation is the same as that in general relativity 
with
a
( ) 4422 104×≈≈ egge m/ep/P εε . 
 
 
Section 6  Cosmological Theory Established in Flat Space-time 
 
1. Introduction 
It is proved that according to the Robertson---Walker metric, the velocity of light which is emitted by 
the celestial bodies in the expansive universe would obey the Galileo’s addition ruler in classical mechanics, 
in stead of the Einstein’s addition ruler in special relativity. This result violates the principle of invariance 
of light’s velocity and contradicts with physical experiments and astronomical observations. So the 
Robertson---Walker metric can not be used as the basic frame of space-time to describe the expensive 
universe. The theoretical foundation of modern cosmology must be reestablished. Some established 
viewpoints and conclusions should be re-surveyed. A most direct result is that the affirmation about dark 
energy governing our universe and the universal accelerating expansion deduced from the fit between 
cosmological theory and the observations of high red-shift Ia type supernovae are untrue. When the revised 
Newtonian formula of gravitation is used to discuss the problem of the universal expansion, the new motion 
equation of cosmology is obtained which is similar to the Friedmann equation of cosmology without 
containing cosmic constant. By the formula, the Hubble diagrams of high red-shift Ia type supernovae can 
be explained well without using the concept of dark energy. The problem of cosmic constant which has 
puzzled physical circle for a long tome can be get rid of thoroughly. Meanwhile, we do not need to suppose 
more than three fourth of total material in our universe to be non-baryon dark material, if they exist indeed.     
The problem of the universal age can also be solved well.  
 
1. The R--W metric violates the velocity addition ruler of special relativity 
The modern stander cosmology is based on the Einstein’s equation of gravitational field and the 
Robertson—Walker metric. According to the principle of cosmology, when the distribution of material is 
uniform and isotropic, the universal space-time can be described by the Robertson—Walker metric 
              ( ) ⎟⎟⎠
⎞
⎜⎜⎝
⎛ ++−−=
22222
2
2
2222
1
ϕθθκ dsinrdrr
rdtRdtcds                 (6.1) 
In the formula,  is the universal scalar factor, ( )tR κ  is the curvature constant and r  is the following 
coordinate. According to the principle of general relativity, we can use the resting reference frame of the 
earth to discuss the problem of cosmology. Suppose that light moves along the direction of radius in the flat 
universe, we have 0=ds , 0=κ  and 0=θ . So according to (1), the motion of light in the expansive 
universe satisfies following quation 
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                                  ( )tR
c
dt
rd ±=                                  (6.2) 
When light moves along the direction at which r  decrease, negative sign is taken, while light moves 
along the direction at which r  increase, positive sign is taken. We can let ( ) ( )rtRtr = . In the flat 
universe, we can regard  as the common coordinates of both the light and celestial body. For the 
celestial body in the expensive universe, 
( )tr
r  does not change with time. But for the light moving in the 
expansive universe, r  changes with time as described by (6.2). Suppose that there is an illuminant 
celestial body located at the point , relative to the resting earth reference frame, the velocity of 
celestial body is 
( )tr
                                 ( ) ( ) ( )rtR
dt
tdrtV &==                                (6.3) 
So for the observers on the earth reference frame, the velocity of light emitted by the celestial body in the 
expansive universe is  
             ( ) ( ) ( ) ( ) ( ) ( ) ctVcrtR
dt
rdtRtR
dt
dr
dt
tdrtVc ±=±=+== &                (6.4) 
When the celestial body moves towards the observers, the positive sign is taken. While the celestial body 
moves away from the observers, the negative sign is taken. The formula above has nothing to do with 
whether or not there exists gravitational field in space and whether or not the celestial body has acceleration. 
When speed  is equal to a constant, or the universe expands in a uniform speed, it still holds. The 
formula indicates that when light moves in the expansive universe, its velocity satisfies the Galileo addition 
ruler of classical mechanics, not the Einstein’s addition ruler of special relativity. This result obviously 
violates the principle of invariance of light’s velocity and contradicts with physical experiments and 
astronomical observations. On the other hand, when we discuss the problems of cosmology at present, 
light’s speed is always regarded as a constant without considering the existence of the formula (4). This is 
also inconsistent. If the Robertson—Walker metric is used in cosmology, we should use (4) to represent the 
velocity of light emitted by the illuminant celestial body in the expansive universe. But if (4) was used, 
many things would be changed. 
( )tV
As for the curve universe with 0≠κ , the definition of time is still uniform in the whole space. Let 
0=θ  in (1), we have light’s motion equation in the expensive universe 
                               ( )tR
rc
dt
rd 21 κ−±=                                (6.5) 
According to the current theory, we can define the proper distance 
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In which ( ) ( )1211211 rnsinrl // κκ −−=  corresponds to r  in the flat universe. For the celestial body 
moving in the expansive universe, ( )1rl  also does not change with time. The celestial body’s velocity 
relative to the earth reference frame is ( ) ( ) ( )1rltRtV &= . When light emitted by the celestial body moves 
in the curving expansive universal, we still have 
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                    ( ) ( ) ( ) ( ) ctV
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It is obvious that the light’s velocity still satisfies the Galileo’s addition ruler, in stead of the Einstein’s 
addition ruler. Therefore, the Robertson---Walker metric can not be used as the basic frame of space-time to 
describe the expensive universe. The Friedmann equation of cosmology based on the Robertson---Walker 
metric and the Einstein’s equation of gravitational field would also becomes unsuitable. Unfortunately, this 
fact has been neglected by physical circle for a long time, so that a serious aftermath is caused. Of course, 
we can let  in (6.1) so that the Robertson---Walker metric becomes ( ) 1=tR
                   222222
2
222
1
ϕθθκ dsinrdrr
drdtcds −−−−=                    (6.8) 
In this way, though the contradiction with special relativity can be avoided, what we obtain is not the 
original Friedmann equation of cosmology again by connecting (8) with the Einstein’s equation of 
gravitational field. Because (6.8) represents a static metric, it would be a problem whether or not it can be 
suitable to describe the expansive universe. Besides, there exists a deeper problem. The observation results 
of WMAP indicate that our universe is almost flat. According to general relativity, the curve of 
space-time is caused by gravitational field. If space-time is flat, it means that there is no gravitational field. 
Let 
( )1
0=κ  in (6.8), we get the metric of flat space-time. If we use this metric as the space-time frame of 
cosmology, it means that there is no gravitational interaction between materials in the universe. For the 
expensive universal, all celestial bodies would move in uniform velocities without acceleration or 
deceleration. Of course, this is impossible. But if we take the other form’s metrics of curving space-time, 
the principle of cosmology would be violated. In our universe, the uniform and isotropic distribution of 
material is an observational fact. There exists a basic contradiction here. The solution of this fundamental 
contradiction may help us to understand the essence of our universal space-time and gravitation more 
deeply.  
Meanwhile, we can also transformation the Robertson—Walker metric into other forms in light of the 
principle of general relativity. For example, we can introduce transformation ( )2 ( )41 2 /r/rr κ+= and        
( ) ( ) ( )41 2 /r/tRtR κ+= . By defining conformal time ( )tR/dtd =η , we can transform formula (1) into 
                ( )( )2222222222 ϕθθη dsinrdrdrdctRds −−−=                   (6.9) 
The contradiction with special relativity can also be avoided. But in this case, we obtain the new Friedmann 
equation after the Einstein’s equation of gravitational field is considered. By using new metric and the new 
Friedmann equation, all relative problems would be re-calculated. We can not certain whether or not it is 
proper. In general, the results would be changed. Besides the Robertson—Walker metrics, the other 
cosmological metrics which is similar to the Robertson—Walker metric have the same problem. For 
example, for the de Sitter metric, we have 
                 ( )2222222222 ϕθθ dsinrdrrdedtcds Ht ++−=                   (6.10) 
Let , we get ( ) ( )HtexptR 2= ( ) ( )HtexprHtV 22=  and ( ) ( ) ctVtVc ±= . The result is the same. So 
the any R-W type metric based on the universal scalar factor to describe the universal expansion would face 
a same problem of violating the velocity addition ruler of special relativity. 
Therefore, the standard theory of modern cosmology is facing real crisis. Some established viewpoints 
and conclusions in the stander cosmology should be re-surveyed. The most direct problems are dark energy 
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and the accelerating expansion of the universe which are discussed below. The current formula used to 
calculate the resfhift of cosmology is based on the Robertson---Walker metric directly. Suppose that a 
celestial body located at the coordinate point  emits light with frequency 1r 1ν  and period  at time 
. When the light arrives at the original point of reference frame at time , the observers located at 
the original point find that the light’s frequency and period become 
1t∆
1t 10 tt >
0ν  and 0t∆ . Based on formula (6.5), 
we can deduce the relation  ( )2
                                ( ) ( )1
1
0
0
tR
t
tR
t ∆=∆                                  (6.11) 
On the other hand, the frequency of light can not be measured directly. What observed in the experiments is 
wave length actually. Suppose that light’s speed is also unchanged in the expansive universe, the definition 
of resdshift should be 
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By defining luminosity distance ( ) ( )ZrtRdL += 1  and using the Friedmann equation of cosmology, we 
can deduce the relation between  and Ld Z
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Here  is the universal material density at present time , and  0mΩ 0t λΩ  is the so-called dark energy 
density corresponding to vacuum and universal constant. When 0=Ωλ , (13) can be simplified as ( )4  
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By the fit between the formula (13) and the practical observations of the high red-shift Ia type supernovae, 
the results of  and  as well the accelerating expansion of the universal are 
deduced . But if the Robertson—Walker metric is unsuitable, the formula  (6.12) can not be used. All 
these deductions about dark energy and the accelerating expansion of the universe would be given up.  
0.30 =Ωm 0.7=Ωλ( )5
On the other hand, according to (6.4) and (6.7), we would have ( ) ( )c/Vctc 1111 1+==λν . The 
definition of shown in (6.12) become  
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By using the Friedmann equation of cosmology, for the flat universe with 0=k , we can get 
                           ( ) ( )
( )
( )1
0
111
11
tR
tR
c/rtRtH
Z +=+                          (6.16) 
For the high redshift supernovae, the ratio ( ) ( ) c/V~c/rtRtH 111  can not be neglected. So from the 
formula above, we can not get the formula (6.13) as well as the results 0.30 =Ωm  and 0.7=Ωλ , 
though the formula (6.16) is also unacceptable for it violates the velocity addition ruler of special 
relativity . 
From other hands, we can also prove that the formula (6.12) is unsuitable as the foundation to 
calculate the high redshift of supernovae. Suppose that there is no gravitational field in space. The 
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illuminant celestial body moves away from the observers in a uniform velocity and arrives at the point 
 at time . If (6.12) is correct, we would obtain the Doppler redshift from the formula. 
However, this is impossible. Because the light emitted by the celestial body arrives at the original point 
from the point  during the period 
10 rr > 10 tt >
1r 10 ttt −=∆ , we have ct/r =∆1 . According to (6.12), we get  
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11
10
1
10                       (6.17) 
It seems that we obtain the relation of the Hubble redshift—velocity, but this is only an approximate 
formula. It is tenable only when . We can only use it to describe low redshift. We can not use it to 
describe the high redshift of supernovae. When there is no gravitational field, the formula of redshift caused 
by the Doppler effect is  
cV <<
                              1
1
1 −−
+=
c/V
c/VZ                                (6.18) 
Because the calculation of (6.17) is strict when there is no gravitation, if (6.12) is correct, we should get 
(6.18) in stead of (6.17) from it. In fact, when there is gravitation in space, for the situation with 0=k , 
 and , we can deduce from (6.14) 10 =Ωm 0=Ωλ
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It is obvious that the form of (6.19) is completely different from (6.18). So (6.14) can not describe the real 
Doppler redshift actually.  
We can also prove that (6.14) can not be used to describe gravitational redshift. In fact, if there is no 
gravitational field in space, the gravitational redshift should be zero. The gravitational redshift is only 
relative to acceleration, having nothing to do with velocity. But as we known that the redshift described by 
(6.17) is non-zero when the celestial body moves in a uniform velocity without acceleration. As we known 
in physics, there are only ways to cause redshift, i.e., the Doppler and gravitational effects. The 
cosmological redshift is generally considered to be caused by the Doppler effect at present. The formula 
(6.13) based on (6.12) describes neither the real Doppler redshift nor gravitational redshift. Its origin is 
distrustful. 
In fact, the idea that weird dark energy governs our universe has given us a hint that something may be 
wrong in our theory of cosmology. Because the Robertson—Walker metric is unsuitable as the basic frame 
of space-time to describe the expensive universe, we would face a task to reestablish the theoretical 
foundation of cosmology and re-survey the conclusions in the current theory of cosmology. The results 
would produce important influence on the foundation of modern physics.  
 
3. The reference frame to describe the universal expansion 
In order to describe the universal expansion simply and properly, we need to establish a proper 
reference frame. Thought special and general relativities deny the existence of the absolutely resting 
reference frame, the big-bang cosmology actually implicates the existence of this kind of special reference 
frame. In light of the current viewpoint, the universe originated from a primordial big-bang. The big-bang 
means the existence of an original point. We can take this point as the original point to establish a static 
reference frame, called as the universal big-bang reference frame. In the expansive process of the universal, 
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all celestial bodies and material are considered to move relative to this reference frame. In fact, in the 
1960’s, astronomers found the spatial anisotropy of microwave background radiation. If the reference frame 
in which microwave background radiation was isotropic was taken as the resting reference frame in the 
process of the universal expansion, observations showed that the earth was moving in a speed 
towards to the directions of right ascension  and declination 1300 −⋅ sKm 4051 .. hh ± 00 720 ±. ( )5 . In 
1999, the anisotropy detector of microwave background radiation (WMAP) found anisotropy in a higher 
precision ( . In 2002, physicists found the anisotropy of radio waves eradiated by radio galaxy in the 
direction of the earth’s motion by using array radio telescopes (VLA)
)6
( ) . This kind of anisotropy can also 
be explained by the Doppler effect of the earth’s motion. So by means of these measurements of spatial 
anisotropy of microwave background radiation, we can already determine the orientation of the universal 
big-bang reference and the motions of other celestial bodies relative to it. Only by the restriction of the 
special and general principles of relativity, we now have no enough courage to admit it.  
7
In fact, when we sue the Einstein’s theory of gravitation to research the problem of the universal 
expansion, we also need a reference frame based on it the motion can be established. At present, we choose 
the reference frame of the sun system or the Milky Way galaxy as the resting reference frame, in which the 
resting earth is considered as the original point or the center of the universe. But the observations have 
shown that the earth is not the center of the earth. But we prefer to choose the universal big-bang reference 
frame as the reference frame to describer the universal expansion to the earth reference frame, no matter 
whether or not the absolutely resting reference frame or the center of the universe exists. In the following 
discussion, by the consideration of logical rationality, simplification and applicability, we study the problem 
of cosmology based on the universal big-bang reference frame.  
 
4. Velocity and Acceleration of the Universal Expansion 
It seems to be a common idea that only general relativity could provide a proper foundation for the 
discussion of cosmology at present. However, it was pointed by E. A. Milne in 1943 that the Newtonian 
formula of gravity could also be used to describe the expansion of the universe ( )22 . The motion equation of 
the universal expansion deduced from the Newtonian theory was similar to that from general relativity, 
except there is no the item containing cosmic constant. It is proved below that when the formula (26) is 
used to describe the universal expansion, the revised Hubble formula can be deduced and the departure 
from the linear relation of distance---red-shift observed in the high red-shift type Ia supernovae can be 
explained well. Because there is no repulsive force in this theory, the hypotheses of the universal 
accelerating expansion and dark energy become unnecessary. 
Suppose there is a medium sphere with radius  and density R 0ρ . The static mass of sphere is 
. According to the Newtonian theory, the gravitation force acted on an object with static 
mass  located at the point 
34 300 /RM πρ=
0m r  outside or inside the sphere are individually ( )32 ： 
   Rr
r
mGMF ≥−= 2 00            or        Rrr
mGMF r ≤−= 2 00            (6.20) 
Here  is the static mass of sphere with radius 34 300 /rM r πρ= r . The formulas indicate that when mass 
 is located outsider the sphere with 0m Rr > , the gravitation acted on it is equal to that when the 
spherical mass is centralized at the spherical center. When mass  is located inside the sphere with 0m
Rr < , the gravitation acted on it is only relative to the spherical mass , having nothing to do with 
the mass distributed outside the radius 
rM0
r . It is obvious that when ∞→R , the conclusion above is still 
tenable. We would show below that the conclusion also holds for the revised Newtonian formula when 
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object’s angle velocity 0=Lv .  
Suppose that the universe expands along the radius direction. In the expansion process, the angle 
momentum  of object is equal to zero. We discuss the problems by the method of stage by stage 
approximation. Suppose again that an object is located at the point 
L
v
r  in the big-bang reference frame, its 
velocity  satisfies (4.22) approximately at first. We consider a spherical shell with radius  of which 
the center is just at the original point of the big-bang reference frame. Let 
rV Rσ  be the mass density of 
spherical shell. Meanwhile, there is an object located at the point Rr >  with static mass  and 
velocity 
0m
rV
v
 along the radius. We calculate the gravitation that the spherical shell acts on the object. 
Because  is a constant at a certain moment, the formula (6.20) is still effective as long as gravitational 
static masses are substituted by gravitational moving masses. Because the static mass of spherical shell is 
, according to (5.2), we have the gravitation that the spherical shell acts on the object  
R
2
0 4 RM πσσ =
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Here ( )23020 382 c/RGc/GM RR πρα == , ( )23020 382 c/rGc/GM rr πρα == .  and 
 are the static masses of spheres with the same densities 
RM 0
rM 0 0ρ  but different radius  and R r . 
Because  is a constant for a sphere shell, the formula (6.21) represents the gravitation acted on the 
moving object and caused by the spherical shell when its gravitational moving mass is considered to 
centralize at the spherical center.  Let 
R
( )20 38 c/Gb πρ= , . By substituting both into 
(6.21) and taking the integral over , we get the total gravitation that the expensive sphere with radius 
2bRR/x R ==α
R
rR =  acts on an object with static mass  and velocity  located on the spherical surface 0m rV
              ∫ +−−=
r
r
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r
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/
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On the other hand, we have 
                     ( ) 2322 0220 11 /rr r c/V
rm
c/V
Vm
dt
dF −=−=
&&
                      (6.24) 
From both formulas above, we obtain the acceleration of an object on the spherical surface in the processes 
of the universal expansion 
                  ( ) 212 0
2
2
2
2
0 1
r
GMxQ
r
GM
c
V
r
GMr rr −=−=⎟⎟⎠
⎞
⎜⎜⎝
⎛ −−=&&                  (6.25) 
In which . The formula indicates that for the expansive universe, we can use equivalent 
mass 
( )xQMM 10=
M  to substitute the static mass  in the Newtonian theory. We have 0M
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               ( ) ( )( )223
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1 1
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xx
xxlnxxxQ
/ +
++−+=                      (6.26) 
By the same consideration, it is easy to understand that when rR >  and 0=Lv , the resultant gravitation 
caused by the spherical shell, acted on an object which is located inside the spherical shell,  is also zero. 
But it is unnecessary for us to discuss any more here.  
So when we discuss the problems of cosmology based on the big-bang reference frame, the gravitation 
acted on an object which is located at point r  is only relative to the mass contained in the spherical shell 
with radius r , having nothing to do with the total mass of the universe, no mater whether the universe is 
finite or infinite. Suppose that the total mass contained in the spherical shell is ，it is enough for us 
only to consider the gravitation caused by , acted on the object located on the surface of sphere. 
Because mass  is finite, when the spherical radius 
0M
0M
0M ∞→r  in the process of the universal expansion, 
we have . When the spherical radius  in the process of the universal contraction, we have 0→x 0→r
∞→x . It is easy to prove the following limitations 
( ) ( ) ( ) 12311
3
2010
=+++= →→ xxxlimxQlim xx                     (6.27) 
( ) ( ) ( ) 02311
3
21 =+++= ∞→∞→ xxxlimxQlim xx                     (6.28) 
By the numerical calculation, it can be known that we always have ( ) 0>xQ  and  within the 
region . So the expansive speed of the universe is always decreased, that is to say, no the 
universal accelerating expansion actually. In order to know object’s velocity in the expansive process, by 
considering relation  and taking the integral of (6.37), we have 
0≤r&&
10 << x
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It is difficult to complete the integral. But we can do approximate calculation. We have following 
developing formulas within the region 11 <<− x  
        ⋅⋅⋅+−+−+−=+
65432 0.232502703103805001
1
1 xx.x.x.x.x.
x
         
(6.30) 
                ( ) ⋅⋅⋅+−+−+−=+ 654322 76543211
1 xxxxxx
x
                 (6.31) 
By substituting (6.20) into (6.23) and considering (6.21) and (6.24), we get at last 
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Let  when 0=rV ∞→r , we have integral constant 0=A . Then considering (6.33) as the more 
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accurate speed of an object located on the expansive spherical surface, substituting it into (6.23) and doing 
the second time of calculation in light of the same procedure, we get the second approximate results of the 
acceleration and velocity. Let , we have at last VVr →
          ( ) 212 0 r
GMrQ
r
GMr −=−=&&                ( )rQ
r
GMV 20
2 2=            (6.34) 
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It can be seen that the differences only appear on the third and later items. Comparing with the Newtonian 
theory, it is known that in the expansive process of the universe, the speed and acceleration caused by 
gravitation would become small. It is equal to let ( )rQMMM 100 =→  in the motion equation, in which 
M  is not the moving mass of gravitation, but can be considered as the equivalent mass in the universal 
expansive process. 
 
3. The cosmological redshift and the Hubble diagram of  
From (6.33) we get the Hubble law of cosmological redshift HrV =  in which 
⋅⋅⋅⎟⎠
⎞⎜⎝
⎛+⎟⎠
⎞⎜⎝
⎛−⎟⎠
⎞⎜⎝
⎛+⎟⎠
⎞⎜⎝
⎛−=
8
1
6
1
4
1
2
1
1 7515713611511 c
rH.
c
rH.
c
rH.
c
rH.HH            (6.37) 
Here 38 11 /GH ρπ=  is the Hubble constant. When ( ) 121 <<= c/rHr/α , we get the Hubble 
formula from the formula above 
                                 r
c
H
c
VZd 11 ==                               (6.38) 
It is noted that according to the current definition, the Hubble constant 380 /GH cρπ= . Here cρ  is 
the critical material density, in spite of the material density ρ . By the astronomy observation, we can take 
  at present and get . So (6.38) is only 
suitable for the situation with . 
11811
1 101265
−−−− ×=⋅⋅= s.MpcsKmH 1271 107 −−×= mc/H
mr 2510<
Thought the Hubble formula (6.38) is defined in the big-bang reference frame, it is easy to prove that 
the formula is also suitable for the observation on the earth reference frame. As shown in Fig.6.1, suppose 
that  and  are the distance and velocity of the earth relative to the big-bang reference frame,  and 
 are the distance and velocity of a certain celestial body relative to the big-bang reference frame located 
at arbitrary direction 
1r 1V
v
2r
2V
v
θ , r  and Vv  are the distance and velocity of the celestial body relative to the earth, 
we have ,  and obtain 101 rHV = 202 rHV =
           rHcosrrrrHcosVVVVV 121
2
2
2
1121
2
2
2
1 22 =−+=−+= θθ              (6.39) 
So the Hubble distance--redshift linear relation between the earth and celestial bodies at arbitrary direction 
still holds when the revised items are neglected. When the observers on the earth measures the distant 
celestial bodies with red-shift , the distance between the earth and the original point of the 
big-bang reference frame can be neglected, so that the red-shift observed on the earth can be considered as 
310−>>Z
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that observed at the big-bang reference frame. We discuss the problems of the high red-shift type Ia 
supernova in this way below.  
 
 
 
 
 
 
 
 
 
 
 
Fig. 6.1 The Hubble redshift --distance relation between the earth 
and the celestial bodies at arbitrary space directions 
 
It should be noted that in the formula above, the Hubble constant  and material density 1H 1ρ  take 
the values of past time   while the celestial body is located at the position .  In the practical 
observations, the observed redshift is also the value of past time  while the celestial body is located at 
the position . At the present time , the celestial body has moved to the position . For the 
cosmological process, the difference between  and  can reaches the magnetic order of the universal 
age, the difference between  and  is also great. Our purpose is to determine the Hubble constant 
 and the universal material density 
1t 1r
1t
1r 2t 2r
1t 2t
1r 2r
0H 0ρ  of the present time by comparing the practical observations 
and the theoretical results. In the following discussion, we firstly use the Hubble constant  and the 
universal material density 
1H
1ρ  of the present time to represent the redshift of cosmology，then transform it 
into the value represented by the Hubble constant and the universal material density  of the present time.  
In the formula （6.34）, we suppose that there only exists gravitational interaction between the material 
in the universe. Meanwhile, the velocities  on the surface of medium sphere when 0→V ∞→r . This 
is actually the model of the infinite expansion of the universe. The practical situation would be that when 
the material density of the universe was great, the other form’s interaction could not be neglected. Under 
the condition of high temperature and high pressure in the early universe, the electromagnetic interaction 
between charged particles as well as weak and strong interaction should be considered. Under the higher 
energy condition in the earlier universe, there may exist unknown interaction. So in order to describe the 
early expansion of the universal rationally, the other interaction should be considered. At present, the 
universe is considered to be born from a singularity, or the universal material can be compressed into a 
point by gravitation. This is unreliable and unbelievable. In the real word, infinite density is impossible. 
The physical history tell us that the advancement of physics always concomitances with the elimination of 
infinities. Foe example, the infinite elimination of ultraviolet radiation accompanies the birth of quantum 
theory. The infinite elimination the propagation speed of interaction accompanies the birth of special 
relativity. The infinite eliminations in high order perturbation process declare the success of quantum 
electrodynamics and the unity theory of electro-weak interaction. The non-normalization and singularity 
of the Einstein’s theory of gravitation actually indicates that there exist some foundational problems in the 
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theory. In order to avoid the infinite density caused by gravitation, we suppose that there exists a certain 
mechanism or an interaction so that a sphere with static mass  can only be compressed into that with 
radius . In this way, the motion equation of the universal expansion can be written as 
0M
0r
                             ( ) ( )1112
1
0
1 rFrQr
GMr +−=&&                           (6.40) 
In which  is the sum of all other interaction forces besides gravitation with the following form  ( )1rF
                              ( ) ( ) ( )0111 2
1 rrrArF −= δ                             (6.41) 
It indicates that there exists an infinite potential barrier at point  caused by all other interaction forces, 
so that a spherical surface with radius  can only be shrunk into that with radius . Meanwhile, by this 
force’s action, the spherical surface would expanse with a positive speed, so that contracting process would 
becomes expansive process. If let , it becomes the universe bursting out from a singularity. Similar 
to (6.24), substituting (6.41) into (6.40) and considering (6.34), then by taking the integral, we get 
0r
1r 0r
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GMV ++= 012
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02
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2
                       (6.42) 
By considering the fact that at the initial time when 0rr = , the second item (non-gravitational interaction) 
in (6.40) may be far greater than the first item (gravitational interaction), we can chose the initial condition 
so that to let , or we can let ( )021 rAV = 002 r/GMC −= . In this way, we have from the formula above  
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22 rQ
r
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r
GMV −+=                    (6.43) 
Then let 
( ) ( )02000 8 rrGrA ηπρ=                            (6.44) 
In which ( )0rη  is an unknown function. In this way, the second two items in (6.42) can be written as 
                ( ) ( ) ( ) ( )[ 02020002
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82 rQrrGrQ
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GM,rA −=− ηπρη ]                (6.45) 
Due to the law of mass conservation in the universal expansion process, we have 
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0
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The formula (6.43) ca be written as 
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r
rrQGrV −+= ηρπ                     (6.47) 
We define the Hubble constant 
3
8 ρπGH =                                (6.48) 
For the uniform expansion of the universe, we always have == br/r 01 constant, here  is the multiples 
of the universal expansion, so the formula (6.47）becomes 
b
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( ) ( ) ( )[ ] ( ) ( )0121102012111 r,brQrHrQrbrQrHV κη +=−+=             (6.49) 
In which 
( ) ( ) ( )[ ]0200 rQrbr,b −= ηκ                           (6.50) 
( 0r,b )κ  is relative to . For a certain celestial body, 0r ( )0r,bκ   is a constant in the expansive process of 
the universe. But for different celestial bodies, ( )0r,bκ  is different for their initial positions  are 
different. Only when all material sprayed out from a sing singularity, 
0r( )0r,bκ  would be a constant. In 
general situations, we have ( ) 00 >r,bκ  and ( ) 00 ≤r,bκ . When ( ) 00 >r,bκ  and , according 
to (6.43), we get 
∞→1r
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r
GMrArV                     (6.51) 
It means that our universe would keep on expansion all along until the material density became infinitely 
thin. For the situation with , suppose when ( ) 00 <rk Rr =  we have ( ) 0=RV , form (6.43) we get 
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It means that the universal expansion would stop. After that, it began to re-contract. Our universe would be 
a circulatory universe to expanse and contract. On the other hand, for the celestial body which is near the 
earth, we have 1<<r/α  and ( ) 12 ≈rQ , so that we have 
 ( )0111 1 r,bc
rH
c
VZd κ+==                            (6.53) 
Because for different celestial bodies at different positions at present, their initial positions are different, 
even under the condition 1<<r/α , the Hubble constant is not a real constant. This may be the reason 
why we can not measure the Hubble constant accurately up to now.  
If the change of light’s speed in gravitational field is considered, the Doppler redshift shown in (4.116) 
should be written as 
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By considering the influence of the universal expansion on the mass of material, according to (6.46), let 
 in ( )xQMM 100 → α , (6.54) should be written 
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Then let’s discuss how to transform the Hubble constant of past time into that of present time, so that 
we can compare the rhetorical results with experiments. Owing to the law of mass conservation, we have 
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Let , as long as we know the ratio ε=231232 // r/r ε , we obtain the relation 01 HH ε= . In the 
expansive process of the universe, when a celestial body moves to point  from point , the light 
emitted by the celestial body propagates to the observers located at the original point from point . We 
2r 1r
1r
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now calculate expended time that light travels in the process. If the changing law of the universal material 
with time is unknown, this calculation is difficult. For simplification, we take the uniform values of 
material density during time   and  to let 1t 2t
⎟⎟⎠
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If the influence of the universal expansion on mass is not considered, in light of (4.70), we have 
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If the influence of the universal expansion on mass is considered, we can let ( )1111 rQρρ → . By using 
(6.56), the formula can be written as 
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During the same time, the celestial body moves to point  from point , according to (6.51), we get 2r 1r
( )∫ +=∆
2
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The formula can not be integrated. We have to take the uniform values to let ( )→rQ2 ( ) ( )[ ] 22212 /rQrQ + . 
For a certain celestial body, κ  is a constant. Form (6.60) we obtain 
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Form (6.59) and (6.61), we have at last 
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Under the condition ( ) ( ) 121 21110 <<+ c/rQrH ε , the right side of the formula can be developing 
into the Taylor’s series with 
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It is noted that our purpose is to calculate ε  while  is known. However, because c/rH 10 κ  is 
unknown for different celestial bodies, we can not obtain the value ε  from formula above. So we can 
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only use the method of successive approximation. The method is that for a certain value of , let c/rH 10
1κκ =  and substitute it into (6.62) and calculate 1ε . Then let 011 HH ε=  and put it into (6.55), get the 
redshift described by . Comparing the result with practical observation, we can determine the new value 
of 
0H
2κ . Then we use new 2κ  in (6.62) to calculate 2ε  again. In this way, we can reach the consistent 
result with n1 κκ =+n  at last and nκ  can be regarded as κ . 
    Using the results above in (6.56), we can write (6.55) as  
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When , we have , 110 <<c/rH ( ) 11 ≈rQ ( ) 12 ≈rQ  and 1≈ε , i.e., c/rHZd 10≈ . 
Besides the Doppler redshift, we should consider the gravitational redshift in cosmological problems, 
for both exist really and with the same order of magnitude under the situation of high redshift. The 
gravitational redshift is discussed below. In this case, we can regard the universe as medium sphere in 
which mass is distributed uniformly. When light emitted by the celestial located on the surface of the sphere 
propagates in the sphere, the gravitation of mass would affect light’s wave length and frequency. For 
simplification, we use (4.107) to calculate gravitational redshift approximately. Meanwhile, by considering 
the influence of the universal expansion on mass, in (4.107) we let 
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In this way, the gravitational redshift can be described approximately 
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When , we have , 110 <<c/rH 1<<dZ ( ) 111 →rQ  and 1≈ε  as well as 
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It indicates that under the condition of low redshift, gravitational redshift can be neglected comparing with 
he Doppler redshift. But for the situations of high redshift just as supernova, gravitational redshift should 
be considered simultaneously.  
Now let’s discuss the cosmological redshift while the Doppler effect and the gravitational effect are 
considered simultaneously. Suppose that at moment , the velocity of a celestial located at point  is 
. By the measurement of observers who move with a celestial body, the (proper) frequency and (proper) 
wave length of light emitted by the celestial body are  
1t 1r
1V
1ν  and 1λ . But for the observers who are at lest on 
the static reference frame, light’s frequency and wave length become 1ν ′  and 1λ . That is to say, if there is 
a static observer who are near point , he can only observe the Doppler redshift, instead of the 
gravitational redshift, at time  when light has not began to move. Suppose that the frequency and wave 
length measured by the observer on the earth at last are 
1r
1t
0ν  and 0λ , the whole redshift in the process 
should be 
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According to discussion above, the Doppler redshift and the gravitational redshift are individually 
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So (6.68) can written as 
                        ( ) gdgdggd ZZZZZZZZ ++=++= 1                       (6.70) 
This is just the cosmological redshift while the Doppler and the gravitational effects are considered 
simultaneously, in which the interference item between the Doppler redshift and gravitational redshift is 
contained. If there is no gravitation, the observers on the earth can only observe the Doppler redshift, no 
gravitational redshift. If there is the universal expansion, what can be observed is only gravitational redshift, 
no the Doppler redshift. 
Meanwhile, we should reconsider the concept of the luminosity distance. As we know the luminosity 
distance  is defined by the relation Ld
24 Ld
LB π=                                  (6.71) 
The absolute luminosity  is determined by light’s curve which is an absolute quantity, having nothing to 
do the practical distance of supernovae. But the brightness 
L
B  depends on practical distance between 
observer and illuminate celestial body. Suppose that at past time , an illuminate celestial body located at 
point  omitted  photons during the period of time 
1t
1r N 1t∆ . As discussed above, for the resting 
observers on the earth, owing to the Doppler effect, the frequency becomes ν . Because photon has 
gravitational potential energy, photon’s energy is ( )rUh +ν  in this case. So at this  moment, the 
absolute luminosity of the celestial body is 
1t( ) 1t/UhNL ∆+= ν . In this paper, for the static observers on 
the earth, the time is consistent in the universe, so these photons would arrive at the earth during the time 
 and , and their frequencies would become 0t 10 tt ∆+ 0ν  for the observers on the earth with the 
brightness ( )1210 4 tr/NhB ∆= πν . By considering the formula (4.105)of energy conservation , we have ( ) 0νν hrUh =+  and get . That is to say, according to the theory of this paper, the luminosity 
distance is equal to practical distance. The definition of luminosity distance  in the current 
cosmology is actually the production of violating energy conservation for photon’s motion in gravitational 
field, we should abandon it.  
1rdL = ( ZrdL += 11 )
As for the initial condition of the universal expansion and the Hubble constant, the theory is incapable. 
We should suppose the function form of ( )0r,bκ  and the value of  in advance. Contrarily, if the form 
of 
0H( 0r,b )κ  has been known, we can understand the initial construction of the expansive universe. In 
practices, we can suppose the values of  and 0H ( )0r,bκ  for each supernova, then calculating its 
cosmological redshift. By comparing the result with practical observation, we can determine ( 0r,b )κ  and 
. After that, we can decide the function form of 0H ( )0r,bκ  at last. But this is later work. In this paper, 
we only calculate several points to show that this theory is effective.  
In Figure 6.2, we use the second curve from up to bottom represent the practically observed curve of  
Ia type high red-shift supernovae, corresponding to the values 0.30 =Ω m  and . In the figure, 
we have  approximately. In Figure 6.3, the lowest curve can represent the practically 
observed result, in which we have 
0.7=Ωλ
LB dlog.m 555 +≈
LB dlog.m 555 +≈ . By taking  and the large 
distance  at fist, we have 
1
0 65
−⋅= MpcKmH
mr 521 107×= 49010 .c/rH = , ( ) 612011 .rQ = and . For the 
supernova under this condition, we take 
( ) 785012 .rQ =
7590 ⋅−=κ  and obtain 1.08=ε  from (6.75). In this case, we  
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Fig.6. 1 The Hubble diagram of Ia type high red-shift supernovae (1)  
(The original diagram cited from Perlmutter S, et al, 1998) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 6.2 The Hubble diagram of Ia type high red-shift supernovae (2) 
(The original diagram cited from Ricss A.G. et al, 1998) 
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have , and  as well as 0750.Zg = 2750.Zd = 3710.Z = . Meanwhile, we have   and 
. This supernova is just located on the curve with 
22.27=Bm
41.77=−Mm 0.30 =Ω m  and . For the 
nearby celestial body with  or 
0.7=Ωλ
mr 521 10<< 11 <<r/α , taking 0≈κ , we have . The 
celestial body is also located on the straight line of redshift--- luminosity distance. For the supernova with 
, the approximate formulas (6.47) and (6.48）are disabled, we need accurate method to 
calculate them.  
c/rHZ 10=
mr 521 107×>
Taking , we calculate the cosmological redshift of celestial body at point 
 and get , 
1
0 532
−⋅= MpcKm.H
m.r 261 1041 ×= 490010 .c/rH = ( ) 612011 .rQ =  and ( ) 785012 .rQ = . Let 6800 ⋅−=κ , 
according to (6.75), we have 1.25=ε . Therefore, we can get 2090.Z g =  and  as well as 
. Meanwhile, we  and 
5380.Zd =
8060.Z = 23.78=Bm 43.28=−Mm . This point is also approximately located 
on the curve corresponds to and 0.30 =Ω m 0.7=Ωλ . For the nearby celestial body with  
or 
mr 621 10<<
11 <<r/α , we take 3=κ  and get c/rHZ 102≈ . They are located on the straight line of 
redshift--- luminosity distance. For the supernova with , the approximate formulas (6.47) 
and (6.48）are also disabled, we need accurate method to calculate them.  
m.r 261 1041 ×>
So it is obvious that we can always get proper ( )0r,bκ  to calculate the cosmological redshift so that 
the results can coincide with practical observation. In this way, we can explain the cosmological redshift of 
supernova without introducing the hypothesis of dark energy and the accelerating expansion of the universe. 
In these two cases, when , we always have mr 521 107×≥ ( ) 00 <r,bκ , our universe may be a circulatory 
one to expanse and compress periodically.  
 
6. The Hubble constant, the universal age and non-baryon dark material 
   According to (6.67), when 110 <<c/rH , we have dg ZZ << . So for nearby celestial bodies, their 
cosmological redshift are mainly the Doppler redshift, the gravitational redshft can be neglected. When 
, we have . By considering (6.53), the Hubble experimental formula can be 
written as 
mr 261 10<< ( ) 122 →rQ
( ) ( ) ( ) ( )
c
rHr,brQ
c
rHr,brQ
c
rH
c
HrZd 1001210012111
εκεκ ≈+=+==        (6.72) 
In the formula, H  is the Hubble constant obtained by our practical measurements. It is obvious that H  
is not a constant actually.   is a constant determined by the practical material density of the universal. 
According to (6.62), we have 
0H
( )
( ) ( )[ ] ⎟⎠⎞⎜⎝⎛ −≈++ −= εκε ε 113223 112 13221210 /rQrQ
/
c
rH
/
                (6.73) 
Let , we have 310 10
−=c/rH 100151 ≈= .ε . Taking , we get . 
This is just the result of the current cosmology. If taking , when 
, we still have 
1
0 65
−⋅= MpcKmH 165 −⋅≈ MpcKmH
11
0 532
−− ⋅⋅= MpcsKm.H
3
10 10
−=c/rH 1≈ε . By taking 3=κ , we get 
( ) ( )
c
rH
c
rHr,brQ
c
rH
c
HrZd 1011012111
22 =≈+== κ               (6.74) 
We can introduce the concept of the equivalent material density hρ  of the universe. The position of hρ  
is similar to the critical material density cρ  in the current cosmology. By using hρ , the Hubble 
experimental law can be written as 
c
rG
c
rG
c
rGZ Hd 1001 3
48
3
82
3
8 ρπρπρπ ×===                (6.75) 
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So we have H. ρρ 2500 =  from formula above. According to the observations of astronomy, we can take 
 or  for the current universe. According to the 
theory in this paper, we can take 
117060 −− ⋅⋅= MpcsKm~H 3271097 m/kg.h −×=ρ
⋅= Km~H 35300  to explain the Hubble experimental 
law well. By taking medium value , we have . On 
the other hand, by means of photometry, the density of illuminant material in the universe is considered to 
be , corresponding to 
11 −− ⋅Mpcs
11
0 532
−− ⋅⋅= MpcsKm.H 3270 10981 m/kg. −×=ρ
328
0 102 m/kg
−×≈ρ ( )23 025000 ./ hm ≈=Ω ρρ , at present day. By considering 
the fact that lots of non-illuminant material may exist within the galaxies and star clusters in the universe 
actually, it is rational to suppose that practical material density is about 10 times of illuminant material 
( ). In this way, we have . According to the synthesis theory of nucleus, 
the density of baryon material 
2500 .m ≈Ω 3270 102 m/kg−×≈ρ
hbb / ρρ=Ω 0  is determined by following formula  ( )24
ζ0037020 .hb =Ω                 9<ζ                   (6.76) 
In light of the current theory, the Hubble constant corresponds to 650.h = , so we have 0800 .b <Ω  
from (17). Because of 3000 .m ≈Ω  from astronomical observations, it is thought at present that the 
synthesis theory of nucleus has proved that our universe is composed of non-baryon dark material mainly. 
But according to the new Hubble constant with 3250.h = , we have 3200 .b <Ω . It means that after the 
new Hubble constant is used, the universe should be composed of common baryon material mainly 
according to the synthesis theory of nucleus. 
The practical Hubble constant may be between these two situations. So according to this paper, we can 
not need the hypotheses of non-baryon dark material again, but do not exclude its existence. The concept of 
non-baryon dark material has been put forward for decades, but up to now we can’t really find them. In 
light of this paper, this problem may be eliminated. At least, we don’t need to suppose more than three 
fourth of material in our universe to be non-baryon dark material, if they exist really.  
The universal age can also be estimated by using (6.61). Taking  and 
suppose that the celestial body moves from  to with . We have 
,  and 
11
0 532
−− ⋅⋅= MpcsKm.H
1r >>×= mr 262 101.4 121 <<r/r( ) 111 =rQ ( ) 785022 .rQ = 0.685−=κ . Substitute them into (6.73), we obtain the universal age 
y.
H
.
H.
t 10
00
1086342641
45603
2 ×==×=∆                  (6.77) 
Taking and suppose that the celestial body moves from  to  
with , we also have 
11
0 56
−− ⋅⋅= MpcsKmH 1r mr 252 107×=
121 <<r/r ( ) 111 =rQ , ( ) 785022 .rQ = , 0.759−=κ  and get the universal age 
y
H
.
H.
t 10
00
102.7408261
65303
2 ×==×=∆                 （6.78） 
It is obvious that in theses two cases, there exists no the problem of the universal age again. 
 
7. The motion equation of the universal expansion 
Now let’s discuss how to transform the formula (6.52) into the form of the current cosmology. Let ( ) ( )rtRtr = , r  is the coordinate of medium, ( )tR  is the scalar factor of the expanding universe. 
Because we have not used the R-W metric, we have no the restriction of (6.2). There exists no the problem 
of violating the velocity addition ruler of special relativity. Let  represent the current time, we have 0t( ) rtr =0 , . In this way, the formula (6.52) can be written as  ( ) 10 =tR
 84
⎜⎜⎝
⎛ +−−= 4424
22
22
2
01291361
3
4 rR
c
G.rR
c
G.RGR ρπρπρπ&&  
( ) ( )036
33
2
153125 RRRARR
c
G. −′+⎟⎟⎠
⎞⋅⋅⋅+−⋅⋅⋅ δρπ                 (6.79) 
Because of constant, we can let   == )()()()( 0303 tRttRt ρρ
( ) ( ) ( ) ( ) ( ) 1202022302
136136 brtRt
c
G.rtRt
tRc
G. ′== ρπρπ                 (6.80) 
( ) ( ) ( ) ( ) ( ) 2404022462024
22 1360129 brtRt
c
G.rtRt
tRc
G. ′== ρπρπ               (6.81) 
( ) ( ) ( ) ( ) ( ) 3606032693034
33 13653125 brtRt
c
G.rtRt
tRc
G. ′== ρπρπ               (6.82) 
Here  are dimensionless parameters represented by the current time. Let , the formula 
(6.79) can be written as again 
ib′ ( ) 00 RtR =
          ( ) ( )03
3
03
2
2
0201
2
11
3
4 RRRA
R
Rb
R
Rb
R
RbG
R
R −′+⎟⎟⎠
⎞
⎜⎜⎝
⎛ ⋅⋅⋅+′−′+′−−= δρπ&&          (6.83) 
By taking the integral, we obtain 
                   
( ) ⎟⎠
⎞⎜⎝
⎛ ⋅⋅⋅−+−=+⎟⎟⎠
⎞
⎜⎜⎝
⎛
3
3
2
21
2
0
2
1
3
8
R
b
R
b
R
bG
R
RK
R
R ρπ&                 (6.84) 
In Which , , . Comparing with the standard form in the 
current cosmological theory, the item relative to the universal constant is replaced by the items containing 
. In the current cosmology, 
2011 /Rbb ′= 32022 /Rbb ′= ⋅⋅⋅′= 43033 /Rbb
ib K  is a curvature constant. But in (6.84), K  is an integral constant. Let ( ) 22202011 /R/RbR/Rb ⋅⋅⋅−+′−−=′ ρρ      ( )⋅⋅⋅−+−=′ 2212 R/bR/bρρ      (6.85) 
We can re-write (6.83) and (6.84) as 
                  ( ) ( ) ( )01 2
12
3
4 RRRAG
R
R −′+′−−= δρρπ&&                    (8.86) 
                       
( ) ( 220
2
3
8 ρρπ ′+=+⎟⎟⎠
⎞
⎜⎜⎝
⎛ G
R
RK
R
R& )                        (6.87) 
Comparing with the current cosmology, besides there is more additional item in (6.86), the difference is on 
the definitions λρ , 1ρ′ , κ  and . In the current theory, ( 0RK ) λρ  is the effective energy density 
corresponding to vacuum and the cosmic constant. In order to coincide with the observation of high redshift 
Ia supernova, we have to suppose 02 <− λρρ  for the current universe, so that the concept of dark 
energy has to be introduced and we have to think that the universal expansion is being accelerated at 
present. It is difficult for us to imagine what dark energy is. How can we find it? According to this paper, 
we always have 02 1 >′− ρρ . There is no the problem of the universal accelerating expansion. In fact, 
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there exists a strident contradiction about cosmic constant. This problem puzzled physicists for a long time 
can be cast off thoroughly in light of this paper.  
It is noted that the discussion of this paper is based on the Schwarzschild solution of the Einstein’s 
equation of gravitational field. What we do is to transform its geodesic equation into flat space-time to 
describe.  In this way, we can rationally establish the similar equation of cosmology and describe the 
problem of cosmology well. Because the theory is based on flat space-time, we have no the problem of the 
universal flatness again. Because the magnetic-like gravitation exists, it may be used to solve the problem 
of galaxy formation and so do. Based on this foundation, we would establish a really rational theory of 
cosmology without any singularity.  
 
8. The possibility to explain the Pioneer Anomaly  
NASA had lunched a series of spacecrafts such as the Pioneers 10 and 11 for the exploration of `the 
Jupiter and Saturn since 1970’s last century. Recently, it is founded that most of the spacecrafts departure 
their orbits. The orbits are calculated by the Einstein’s theory of gravitation. An additional constant 
acceleration is found for them with ( ) 210 /1033.174.8 smap −×±=  according to the data up to date ( )52 . 
The direction of  is towards the sun. After all of possible factors, which would affect the orbits of the 
spacecrafts, were excluded, scientists in NASA affirmed that there exists the unexplained Pioneer Anomaly.  
pa
Since the Pioneer Anomaly was founded in 1998, many theories had been proposed, but none of them 
was satisfied ( . The orbits of the spacecrafts and the acceleration are calculated actually by the PPN 
approximate method based on the Einstein’s theory. So the Pioneer Anomaly means that the Einstein’s 
theory of gravitation would be revised.  New we discuss the possibility to explain the Pioneer Anomaly in 
light of this paper’s theory. The accelerations of spacecrafts are calculated by using the formula below
)62
pa
( )72  
       
( ) ( )[ ] ( )
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2
223 22
341
c
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rc
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rcrcr
rr
a jij
ij
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2322
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2
2
2 2
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34
24 vvvvv
vvvvvv µµ
     (6.88) 
Here ijij rrr
vv −= , ii GM=µ . , iM iav and iV
v
 are the i  object’s static mass acceleration and velocity 
individually. If only a spacecraft moves in the static gravitational field of the sun, we can let 022 == aV v
v
, 
, 12rr
vv = 1VV
vv =  and get spacecraft ’s acceleration from the formula above 
                  
( )
322
2
223
4441
rc
VVrGM
c
V
rc
Gm
rc
GM
r
rGMa
vvvvvv ⋅+⎟⎟⎠
⎞
⎜⎜⎝
⎛ +−−−=               (6.89) 
Because the PPN approximate method is also based on curved space-time actually, the acceleration shown 
in Eq.(6.88) can not be compared with the experiments carried on the earth before it is transformed into the 
result in flat space-time. So it is meaningless actually. According to the paper, we should calculate 
gravitational interaction among the sun, planets and spacecrafts based on Eq.(5.20). Here we only use 
Eq.(5.2) to show the acceleration of spacecraft. It should be 
                 ( )2222
2
22
2
32
2
1
131
c/Vc
VVV
c
V
rc
L
r
rGM
dt
rda −−⎟⎟⎠
⎞
⎜⎜⎝
⎛ −⎟⎟⎠
⎞
⎜⎜⎝
⎛ +−==
v&vvv
               (6.90) 
In which  and  are determined by Eq.(4.22). It can be seen that the formula (6.90) is 
different from Eq.(6.89). The formula (6.90) is an accurate result relative to angle momentum. But Eq.(6.89) 
V dt/dVV =&
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is an approximate result having nothing to do with angle momentum. For simplification, we only discuss 
the first item of Eq.(6.90). When r<<α , cV << , by remaining the items up to the order 4−r , we have  
            2222
231
r
GM
rc
GM
rc
La ⎟⎟⎠
⎞
⎜⎜⎝
⎛ −+−=          2222
23
r
GM
rc
GM
rc
La ⎟⎟⎠
⎞
⎜⎜⎝
⎛ −−=∆           (6.91) 
Here a∆  is just the additional acceleration comparing with the Newtonian theory. Suppose that the 
spacecraft moves along the tangent direction near the solar surface in the third universal velocity 
, so that it can escape the sun’s gravitation. The sun’s mass is , 
the angle momentum of spacecraft is 
sMV /1020.4 4×= KgM 301099.1 ×=
VRL = . The additional acceleration is a positive value with 
. The result means that the revised force is a repulsive one, instead of gravitation. 
When the spacecraft is on the mercurial orbit, we get . If the spacecraft is on the 
earth’s orbit, we have  with the same magnitude of the Pioneer anomaly . 
When spacecraft is on the Jupiter’s orbit, we have . It becomes very small. When 
spacecraft moves on the earth’s surface in the second universal velocity , we have 
. So the earth, Jupiter and other planets would also cause additional accelerations 
for spacecraft. Especially, the Jupiter and Saturn’s masses are quite big, the additional accelerations should 
be taken into account.  
24 /1064.5 sma −×=∆
29 /1038.1 sma −×−=∆
210 /1093.2 sma −×−=∆ pa
214 /1038.6 sma −×−=∆
smV /1012.1 4×=
28 /1041.3 sma −×−=∆
In the practical calculations, the magnetic-like gravitation caused by the motions of planets should also 
be considered. The time delay effects of radar waves emitted by spacecraft should also be calculated by 
means of Eq.(4.74). At last, the really strict calculations should be carried out in the absolutely reference 
frame. Because the multi-body problems are involved, the practical orbits of spacecrafts should be 
calculated by computer. By comparing the results of numerical value calculations with the practical orbits 
of spacecraft, we can judge whether or not the theory of this papers is more rational than the general 
relativity. If it is alight, we would reach a really rational theory of gravitation, and obtain a credible 
foundation for the unification of four interaction forces.  
To sum, in order to explain the light’s propagations in vacuum a hundred years ago, the hypothesis of 
the ether with very strange natures was putted forward. In order to eliminate the ether, Einstein established 
special relativity. After that, general relativity was advanced. The theories caused the idea revolution of 
space-time and gravitation and promoted the development of physics. A hundred year later, in order to 
explain so many contradictions and anomalies, we foist too many things such as cosmic constant, vacuum 
energy, dark energy and space-time singularity and so on into vacuum again. The situation actually 
indicates that we need another idea renewal on space-time and gravitation. The result would be that these 
concepts would be given up at last, just as that the concept of the ether was given up a hundred years ago. 
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